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FOREWORD 


It is pleasant to wish " bon voyage ” to a good ship starting 
on its travels, though vre be but lookers-on as she slips her cable 
and sets out we know not whither. Of one thing I feel sure, that 
this book with its freight of valuables 'vs’ill travel far. 

Having been, as it were, allowed a private view, I know that 
it carries not mexely the stock-in-trade of every medical textbook, 
but the fruit of personal experience, so that opinions expressed 
iiaro been checked by clinical observation, and as such aro of 
solid worth. 

Tliero was room for yet another book on diseases of cliiJdrcn, 
for the progress of knowledge in this particular department of 
medicine has been rapid during tlie past few years. There ia for 
Medicine no “ abiding in one stay ’* and we need to be kept 
up to date constantly. It is the function of such a book as this 
to keep us abreast of recent developments and particularly of 
the Iate.st methods available for helping children in their time of 
sickneas ; in thi.s Dr. Sheldon’s book will do good service and one 
can heartily udsh it success, 

FREDERIC STILL. 

London*. 

Juli/. 1930. fl 



PREFACE TO THE THIRD 
EDITION 


The most notable advance in iredicine during recent years has 
been the development of the sulphanilamide group of drugs, and 
in this edition several references to them have had to be made. 
Tn order to avoid repetition in the text in such matters as their 
dosage, the precautions that should be taken in their use, and 
their toxie eifecta, these have been collected into an appcntbx, 
to which the reader, Avho contemplates giving these drugs, is 
referred. With regard to nonienelature, the name sulphanilamide 
has been used hecauac it is the parent substance from which other 
preparations are derived, and the expressions “ sulphanilamide ” 
and “ the sulphanilamide group of drugs ” is intended to cover 
other derivatives, including sulphapyridino (M. & B. 093). SpeciBc 
mention of this latter substance is made only when it should 
replace other derivatives. 

Disoitlers that arc mentioned for the fiist time in this edition 
include neonatal tetany, congenital cystic disease of tho lung, and 
the Klippel-Peil syndrome ; new methods of investigation and 
treatment include the tuberculin patcli tost of Vollmcr, and zinc- 
protamine-insulin \ a more detailed account is also given of the 
use of eumydrin in pyloric stenosis, and of the apple diet in 
diarrhoea. The text also includes six new illustrations. The 
■ section on infant feeding has been fully revised, and modified 
where necessary in order to keep it in accordance with the author’s 
practice. 

The addition of vitamins to the diet of infants and young 
children is nowadays almost universal, and although these are 
usually supplied from such natural sources as cod liver oil and 
orange juice, tlie use of proprietary preparations is steadily 
increasing. Tlie nomenclature of these is so diverse, and tho 
strength of the various brands so different, that a table has been 
prepared setting forth the composition of many of them, and is 
presented in tlio form of an appendix. It is hoped that this may 
prove helpful to tho doctor who is informed that his young 
patient is receiving such-and-such a vitamin preparation, or who 
himself wishes to order one of them. 


inLFRlD SHKbBON. 



PREFACE TO THE FIRST 
EDITION 


When I was approached by Messrs, J. & A. Churcliill some 
eight yeans ago with the suggestion that I should wiite a book 
dealing irith the diseases of children, it was not without diffidence 
that I accepted, for at that time there seemed so many boolvs 
concerned with the subject. I decided that it should he some- 
thing more than a mere handbook, and yet in no sense competi- 
tire with the larger works of reference irith which the medical 
libraries are well stocked. Ita contents represent the clinical 
teaching and lectures on prediatric« gisren in the Children’s 
Department, and in the post-graduate courses, at King’s College 
Hospital. I venture to hope that the book may prove useful to 
a ;vider circle of both undergraduate students and doctors in 
practice. 

During the course of preparing the book, I have derived both 
pleasure and prodt from collecting the ncccssmy' material, and 
from sifting the views of modem writers while at the same time 
holding fast to the wisdom, bom of their long experience, of my 
oAvn teachers and their contemporaries. With regard to the 
subject-matter, I have not confined myself merely to matters of 
diagnosis and treatment, for these are aspects of medicine which 
can only bo viewed in their proper perspective against a back- 
ground of etiology and pathology, and the study of iliscase would 
be laclcing in balance if only the foreground were showing. I 
have attempted to give to the common diseases the space wliich 
is their due, seeing that they make up the bulk of practice, but 
I have not hesitated to include rare diseases as well, for we never 
know when we may meet them, and their recognition is an unfail- 
ing source of stimulation and satisfaction. 

I have found some difficulty in deciding which of the surgical 
conditions should bo included and to irhut extent comment 
should be made upon them. My object has been simply to 
represent them as they come before the physician. Conditions 
such as tuberculosis of bones and joints, osteomyelitis, and cleft- 
palate, for descriptions of which one irould naturally turn to a 
surgical te.xtbook, have been intentionally omitted. 



PREFACE 


Jly record of indebtedness is a long one. First and foremost 
is my gratitude to niy teachers for the information which I have 
consciously and unconsciously absorbed from them, and whose 
views I, at least, can recognise in the pages that follow ; in par- 
ticular to Dr. Still, under whom, as clinical clerk, house-physician, 
registrar, and eventually junior colleague, it u'es my privilege to 
serve. It is fitting also to acknowledge my debt to those who, 
during the last eighty years, have compiled the store of informa- 
tion which reposes in the records of The Hospital forSick Children, 
and in the HoaiiitaPs museum. 1 also acknowledge u’ith pleasure 
the help of Dr. SIcCan.ee, Biochemist to King’s College Hospital, 
who kindly read through the sections dealing with nephritis and 
the disorders of nictabolism ; and to Mr. James Crooks, Aural 
Surgeon to The Hospital for Sick Children, Great Ormond Street, 
who dealt in a similar way with the chapter on affections of the 
car, nose and throat, an<l in addition wrote for me the short 
section on the nasal accessory sinuses. 1 wish to thank Mr. 
Deryck Martin, ami Miss Hunt, who have toiled for me in photo* 
graphmg my cases at Great Ormond Street and King’s College 
Hospital respectively ; and to thank the Editors of the Lanctt, 
ArchivM of DiseasM in Childhood, Quarterly Journal of Medicine, 
the Practitioner, and Uie Auelralian Medical Journal, for allowing 
mo to reproduce jwrtioas of contributions which I have made to 
these journals. 

The list would bo incomplete if 1 failed to acknowledge to my 
Wife her encouragement, and abiding jiatience, through the 
years that have gone to the making of thi.s book. 

In conclu.sion, I wish to record my apj)reciation of the hel])ful 
advice and courtesy at all times of the Publishers, and of their 
patience with an author who far exoeeiled the time allotted for 
the completion of hi.s book. 

WILFRID SHELDON. 

31 Wivrou. Stbekt, W.l 



DISEASES OF INFANCY 
AND CHILDHOOD 

CHAPTER I 

ON THE EXAMINATION OF CHILDREN 

• The oDcdical ourriciilum is generally so arranged tljat the 
student does not begin the special study of children until he has 
already received instruction in the examination of adults, and 
has been taught that the signs of disease are to be elicited by the 
processes of inspection, paipation, percussion, and auscultation, 
carrying them out in a methodical order, and applying them to 
each system of the body in turn. These methods, coupled with n 
careful history, are the foundations on which his diagnosis^must 
be built. 

In older children it is usually possible to follow the same 
routine, hut in infants and young children two diihculties become 
at once apparent. In the first place the young child is incapable of 
describing his symptoms, and for the history of the illness one has 
to rely on the hearsay evidence of the parents, whose testimony, 
be it said, is usually invaluable, but like that of other witnesses, 
may 'be both' biased and misleading. In the second place a 
methodical examination calls for co-operation on the part of the 
patient, and with a child this is not always forthcoming. With 
regard to the order in which tho examination shall be conducted 
it is the child who calls the tune, and the-doctor must bo prepared 
to var3' his routine to suit the whims of his small jjationt. On 
this account it is all the more easy to overlook various details 
of the examination, omissions against which tho doctor must be 
constantly on his guard. In particular the examination of tho 
urine, the ears, and the tonsils, are eaaily^ forgotten, the urine 
perhaps because of tho alleged difficulty of obtaining a specimen, 
the tonsils because of the Icnown objection of many children to 
having their throats inspected. Another reason for overlooking 
disea.cc in these situations is that tlie symptoms are often of the 
vaguest, and there may be no hint at all that tho cause, perhaps 
of a high temperature, or of sicknes.s, or of a convubion, lies in 

Dti eatLtuooo. 
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infection of tJie kiilnej's or in otitis or tonsillitis. Therefore it 
should be a maxim that when the cau.«c of a child's il!nc.es is not 
sati-sfaetorily explained, a specimen of urine mast be examined 
(the methods of collection are mentioned in the appropriate 
chapter), and the ears and throat must be inspected. So that the 
rest of the examination may he conducted peacefully, inspection 
of tlie throat should be left to the last— last, but very far from 
least in importance. 

A careful hlstorj’ is never more necessarj’ than when the 
subsequent examination is likely to be diflicult, and therefore in 
children it is of the utmost importance to have all the data 
leading up to the present condition clearlj* before one, indeed, 
it is often the case that quite as much time must be spent on 
questioning the parents as on examining the child, for there is 
hardly anything more likely to undermine one’s confidence when 
making the examination than to have to go to work nitli a 
muddled and disjointed huttory. There are many points in a 
cUild’e history wluch would be of no importance in later life. For 
instance there arc the details of the pregnancy and birth ; whether 
the mother was healthy throughout her pregnancy, and whether 
the child was bom at full terra, whether the labour was normal, 
what was the weight at birth, and whether the crj'’of the new- 
born child w'as vigorous, and breathing and sucking were cosily 
established. Cerebral damacc sustained at birth almost always 
interferes nith tlieso functions. 

During infancy the details of the diet must, of course, be gone 
into very fully, and in older children also it is os well to know the 
sort of routine by which the child passes his day, and also to 
enquire into the foods he is having, for herein may lie the exjilana- 
tion of such cverj’day complaint* n.s loss of appetite, irritability, 
fatigue, unpleasant breath, or the pa.'wage of unhealthy or slimy 
motions. The physical and mental grou'th must also bo gauged 
by enquiring whether the various milestones of dc^’elopment have 
been reached at the appropriate age, for instance, an infant 
sbouW lift able raise tW head oil tbo pillow at ibveo months, 
should Ik} silting iqi by nine months, and should V>e walking by 
eighteen iiionths. Talking, to the extent of Btriiigiug two or 
three words together, should l>e acquired by two years, and most 
infants by this time have also learned to control their spWncters. 

The family history is particularly imjwrtant in children, partly 
beeau.se inherited abnormalities are so likely to make their 
Bpjwqrnncc in childhood, and also because children are peculiarly 
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susceptible to infective conditions in their environment. To take 
an example, the knowledge that there « in the home a phthisical 
adult will at onCe bo a warning not to dismiss lightly a child’s 
cough or his failure to thrive until it has been established by 
every means available that tho child is free of tuberculous 
infection. We must also know wlierc tlie child comes in the 
family order, the health of his brothers and sisters, and whether 
there have been any premature births, still -births, or miscarriages. 

Questions must also be asked about any previous illnesses. 
Speaking generally, the infectious fevers seldom occur twice, and 
therefore if one is doubtful whether a child has, say, chicken pox 
or mumps, a clear story of a previous attack would be valuable 
evidence against the diagnosis. We know also that broncho- 
pneumonia, especially if it complicates measles or u'hooping- 
cough, is very likely to go on to pulmonary fibrosis, and a history 
of these illnesses may suggest the explanation of a recurring 
winter cough. The relationship between eczema in infancy and 
asthma in older children, betneen bilious attacks and migraino, 
and bctw’een chorea, rheumatic fever, and rheumatic heart 
disease, alTord further examples of tho importance of knowing a 
child’s past illnesses. 

Lastly there follows tJie history of the complaint in question, 
which must be ascertained in tho same way as in adults. The 
exact time and mode of onset is often illuminating, for instance, 
when abdominal pain and vomiting have occurred it is essential 
to know which came first, for this may have considerable bearing 
in distinguishing between conditions such as appendicitis and a 
bilious attack. The value of a precise history is also illustrated 
by asthma, for the account of the attack may indicate at once 
whether one is dealing with true spasmodic asthma or with 
asthmatic bronchitis, the management of tho two conditions 
being along quite different lines. Another symptom much more 
common in children than in adults is a fit, and unless the history is 
carefully taken it is easy to mistake for an epileptic convulsion 
other attacks such a.s crying convulsions, masturbation, or 
fainting. 

Turning now to tho actual examination of the child, there is 
hardly need to say that tact and patience arc two essential 
qualities. Some doctors are inherently more succes.'»ful in 
handling children than are others, but with practice and n real 
attempt to SOB the examination as tho child sees it, we shall each 
of us discover jMjrsonal ways and moans and learn for oursolvc.s 

l—s 
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various Do’s and Don’ts vrbidi \riU make the examination more 
successful. Should the child happen to bo asleep as much of the 
examination as possible should W made before he ^akes. The 
respiration and pulse rates should b© counted, the heart may be 
auscultated, and, with a warm hand, the abdomen can often be 
palpated. Even the disc.s of a sleeping infant can be examined 
without waking him. In nervous children, when once examination 
is under way, a gently spoken and friendly " running commen- 
tary ” helps to keep the tears at bay. 

The particular points in each S3’stem of the bod^’ to which 
attention must be paid are indicated in the chapters that follow, 
but I shall make here, for what the^' are worth, some general 
reroarliS about the handling of chihlren which I have personally 
found helpful. In the first place the less of the armamentarium of 
one’s profe.ssion that is showing in the consulting room the better, 
for glass-topped trolleys and racks of glittering instnimcrtts are 
not likely to ease a child’s apprehensions. Then, when the child 
first enters, leave him to hJs ow-n devices, let the parents take the 
centre of the stage, and above all don’t stare at the child, for 
he is not used to it and it is disconcerting to him. Much can be 
learned from quietty watching him after his attention has been 
attracted by toys or picture books. Then, when the history has 
been w'ell and truly taken, the child must be undressed. Leave 
this entirely to tbc parents, for the child will more often than 
not resent any assistance j-ou may offer. Everything down to 
the' cheat must come off, for examination Is made needlessly 
difficult if the child is all the time tugging to pull down his vest, 
while, once the clothes are right off, even the most refractory 
little person will usually stop stni^Iing, in fact the more difficult 
the child the more ne^ is there to insist on the clothes being 
completely removed. 

The actual examination may well begin by taking the child’s 
hand, and incidentally’ noting the presence or absence of finger 
clubbing, and the shape and length of the fingers. Then, If the 
patient is an infant, exaroino the fontanclle, for this is the equiva- 
lent of the pulse in adults, Note Its size, whether it is deprc'-sed 
(as in diarrhcca) or bulging and tense (indicating a raised intra- 
cranial pressure), remembering that in health the fontanclle 
pulsates in time with the heartbeat. Next turn to the skin, 
picking it up to see whether it springs back into jjosition'ns it 
should do in health. The elasticity’ of the skin is diminished in 
conditions of deliydrntion. A note will meanwhile have been made 
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of the facies, tiie complexion, the position of the cliild, and tlio 
general state of nutrition. 

The examination of the chest and abdomen follows much the 
same lines as in adults. As in all branches of clinical medicine, 
observation is by far the most valuable means of examination at 
our disposal, and never more so than in children, for palpation, 
percussion, and auscultation may all be resisted, but the child 
cannot deny us inspection. Percussion, to be of any value, 
must be light, otherwise the more subtle changes in the note 
cannot be appreciated, and, too, if it is done heavily or clumsily 
it may soon bring tears. Percussion is seldom of much use in a 
crying child, for the note then becomes very variable, in fact it is 
often possible to demonstrate a “ cracked-pot ” sound over the 
upper lobes. Auscultation, on the other hand, is not affected 
by crying, indeed breathing is then deep enough for the entry 
of air to be easily heard, and at the same time the voice sounds 
can be tested. Speaking generally, auscultation gives more 
information in children than does percussion. It is not out of 
place to add a warning against maUng a sudden approach with 
the stethoscope, which may be a strange instrument to the child, 
and also against darting the stethoscope from point to point 
over the chest, let it rather slide over the skin. The same holds 
true of palpating the abdomen, for sudden movements will quickly 
make the abdomen taut, while if the hand glides gently from place 
to place the child will remain relaxed. There is little room for 
routine in examining the abdomen ; after inspection, one naturally 
begins by palpating in the quadrant opposite to where any tender- 
ness is expected, leaving the painful area until the last. With 
experience one’s fingers gradually acquire a certain deftness, 
whether the child happens to be lying on his back, miggling over 
on his face, sitting up, or even crawling about on the floor. It 
should be remembered that the play of emotions on a child’s face 
is more vivid then than at any other age, and valuable informa- 
tion is sometimes to bo obtained by watching the expression 
while the abdomen is being felt, for when a tender area is touched, 
be it over an inflamed appendix, over an intussusception, or in 
the loin over a kidney the seat of acute pyelonepliritis, the face 
may bo seen to pucker or uinco. 

A complete examination of the nervous system calls for so 
much co-operation by the patient that it can seldom be so fully 
carried out in children as in adults. The motor side is, of course, 
more easily managed than the sensory. A degree of spasticity 
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of the limb'? in the newborn is normal, and the plantar respon&o 
docs not become genuinely flexor until well into tho 8econ<l year. 
Before this age, however, it is usually possible to tell whether 
the extensor response has any pathological significance, for in 
the normal infant the big too flicks quickly up and down, wliilo 
if the reflex is pathological, the big toe rises more slowly and tiie 
other toes spread out fanwise. With patience, and if the room he a 
little darkened, a satisfactory view of the discs can as a rule be 
obtained w'ithout resorting to mydriatics. 

The clinical survey concludes udlh an examination of the ears, 
the teeth and pharjTix, the urine, and tlie stools. 

Normal Development. Seeing that childhood is a time of con- 
tinual change and development, it is necessary to know something 
of the average rate of progress of normal children. Some of tho 
landmarks have already been mentioned. Two standards com- 
monl 3 * used are the weight and height in proportion to the age, 
although it may be pointed out that after about the fifth year 
children begin to exhibit tho physical standards of tho stock from 
which they are sprung, being perhaps short and stockj*, or tall, 
and therefore it is as im^iortant to compare the weight and height 
in relation to each other as to consider them both in proportion 
to the age. 

The following table, compiled from Holt’s figures, shows the 
average weight and height of children from birth up to twelve 
years. It hs useful to be able to commit tin’s table to memory, 
for parents are always anxious to know how their child’s height 
and weight compare w ith tho normal standard. 


Ago. 

HVight in IL<s. 

Iloiglit |i> indies. 

Birth 

7 

20 

1 vear 

21 

29 

‘1 vears 

2.H 

33 

3 „ 

»3 

37 

4 „ 

37 

40 

5 „ 

41 

42 

0 „ 

45 

44 

7 .. . 

49 

40 

8 „ 

55 

48 

a „ 

01 

50 

10 

07 

52 

n „ 

73 

54 

12 „ 

79 

50 
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"With regard to the ■weight it is easy to remember 33 lbs. at 
three years and 49 lbs. (7 X 7) at seven years. At birth, one 
year, and two years, the weight runs in multiples of 7, while be- 
tween three and seven years "we add on 4 lbs. per year, which 
takes us exactly to 49 lbs. The increase in weight after seven is 
more variable, but an addition of 6 lbs. per year is a fair average. 

With regard to the height it will be noticed that the length at 
birth is 20 inches and that this is doubled at four years of age. 
From then on the child grows 2 inches per year up to twelve years 
of age. It may also be pointed out that the height in inches exceeds 
the weight in lbs. until five years of age, when the weight overtakes 
the height, and from then on the weight in lbs. steadilj’^ draws 
away from the height in inches. 

There remain one or two facts concerning growth which should 
bo remembered, for instance that the anterior fontanelle normally 
closes at about eighteen months, and that whereas the first tooth 
to erupt in the first dentition is usually a lower central incisor 
at six months, in the second dentition the pride of place goes 
to the first molar, which erupts between five and six years of age 
—hence the terra " six-year-old molar ”. The rate at which the 
maximum circumference of the head increases must also be borne 
in mind, for when the body is smali the head may look out of 
proportion although by measurement it may really be normal, 
and further, there are certain type.s of mental deficiency, such 
as microcephalio idiocy and Mongolian imbecility, which are 
always associated with a small head, and many other mentally 
defective children have a head smaller than normal, while on the 
other hand the milder degrees of hydrocephalus can only be 
confirmed if the normal measurements are kno'mi, and a largo 
head is also common in rickets and achondroplasia. The 
maximum circumference of the head should increase at the follow- 
ing rate i — 


At birth . 




. 13 inches 

At six months . 




. IG „ 

At one year 




. 18 

At three years . 




. 19 

At t-even years . 




. 20 „ 

At twelve years. 




. 21 „ 


Lastly, wiien growth is persistently stunted, as in some of 
the disorders of the endocrine glands, and also when the contrary 
holds true and the ebild seems much too tall, the abnormal 
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skeletal growth ma}’ be reflected in a too early, or a retarded, 
appearance of the varions ossific centres. The following table 
has therefore been compiled to show tho age at which some of 
the centres of ossification should appear. Tlie wrist is particu- 
larly useful in this respect, for it ndll bo seen that a fresh carpal 
centre is added in each of the first seven years except the fourth, 
while the pisiform centre appears at the twelfth year* 

Order of appearance of some of ihe secondary centres of 
ossification 



Carpaa. 

Other C^otrea. 

Isl year 

Os Magnum 

1 Head of femur. 

2nd „ 

1 Unciform 

Ix»wcr ppiplij'sis of radius. 

3rd 

Cuneiform 

„ „ tibia. 

„ „ fibula. 

Patella ; one centre in head of humerus. 

4th „ 


I*owcr epiph 3 *sis of ulna ; 

Mh „ 

Trapciium 

Upper epiphj-sis of fibula ; 

Great trochanter 

Upper epiphysis of radius. 


Semilunar 

Head of humerus now sliowa three centres. 

dth „ 

Scaphoid 

Centres in head of humerus coalesce. 

7th „ 

Trapezoid 


Sth „ 
nth „ : 
1 0th , 


Upper cpiphj3is of ulna ; tuberosity of os 

nth „ 

I2th „ 

Pisiform 

calcis. 



CHAPTER n 

SOME AFFECTIONS OF THE NEWBORN 


Introduction. At the moment of birth the infant is suddenly 
faced with an entirely new environment, to which a rapid adapta- 
tion is essential. Tho establishment of respiration is an urgent 
matter, and alterations in the patli of the circulation and in the 
components of the blood soon take place. A new method of 
obtaining nourishment must be set going ; contact with organisms 
is inevitable ; and the hcat-negutating mechanism is called into 
play, and clearly at first cannot bo entirely relied upon, for short 
exposures of the newborn child either to cold or to warmth will 
cause the temperature to fluctuate uidely. Also at this age. 
although clinical examination of the infant is conducted along the 
lines customary for older children, the standard of health has 
to be estimated by such special indications as the strength of the 
cry, the power of suclung, and tho degree of drowsiness. 

During the first week it is not uncommon for the temperature 
to rise to 101* F. or higher. This has received the name Inanition 
Fever, but is due in all probability to loss of fluid from the body, 
and a better name for it is Fekydralion Fever of the Netchorii. 
Tyson, in. a study of 1,072 newborn infants, found that dehydra- 
tion fever occurred in 10 per cent. The loss of fluid is roughly 
proportional to the drop in bodyweight which all infanta sustain 
in their first week, and It has been shown that the greater tho 
drop in weight the more likely is this form of leyer to develop. 
The prognosis is perfectly good, for the temperature raj)idly 
subsides as soon as sufficient fluid is supplied. This will obtain 
when the infant begins to draw fluid from the mother’s breasts, 
but meanwhile the fever can be prevented by giving glucose 
wafer until lactatidn sets in. 

It remains to point out that fever during the first week may be 
due to more serious causes, such as intracranial hremorrbage , 
sepsis, and pyelitis, but in these conditions tho infant will apjjear 
obviously ill, whereas dchy^dration fcver produces Httlo dis- 
turbance beyond slight restlessness, and is probably often over-^ 
looked. 
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Another condition wliiefi occurs in about 50 per cent, of infants 
towards the end of the first week is swelling of the breasts, 
accompanied by the secretion of a fluid resembling colostrum. 
Both male and female infanta arc affected, and the swelling ma}* 
last for two or throe weeks. It is due to the infant obtaining 
from the mother just before birth some of the hormone which 
stimulates her own breasts to secrete. The condition docs not 
call for treatment unlcsa the swollen glands become infected, in 
which event an nl>sceB8 is likely to form, requiring incision and 
drainage. 

Asphyxia Neonatorum 

Precisely what causea an infant to take its first breath has been 
much debated, but the recent investigations of Barcroft * indicate 
that lack of oxygen is the exciting stimulus rather than accumula- 
tion of carbon dioxide, and, as he aptly o.xprcsses it, “ from the 
point of view of the fcctus the gasp i.s an indo.x pointing, not to 
life, but to death, and we arc faced with the remarkable paradox 
that the dying gasp of the foetus is the eanicst of life to the 
indiriduah" llic lungs at the time of birth are airless, solid, and 
sink when placed in water — a condition of atelectasis. Complete 
expansion is not obtained at the first breath, in fact the lungs 
continue to expand for a few days, and full expansion will take 
longer in a premature baby or in one who is breathing feebly than 
in a lusty full-term infant. 

The causes of persL^tent atelectasis and of cyanosis in the new- 
born fall roughly under two licadings ; — 

(1) Obstruction to the airway, as for instance by inspired 
mucus, meconium, and liquor amnii, or possibly by undue 
adherence of the walls of the pulmonary alveoli, or by direct 
compression by a large thjTnus. Congenital defonnitics of the 
heart may also be a cause. 

(2) Feebleness of the respiratory centres, due to immaturity, or 
to damage tvy cetebml CDderaa or hsemotTbagu proAueed during » 
prolonged and difficult labour. 

The degree of atelectasis Tarics. Complete non-expansion is of 
course incompatible with life, in less severe cases the whofc of a 
lobe may remain airless, or more ustially there are several 
atelectatic patches scattered tlirough Isitli lungs. Unices aeration 
of these soon takes place infection is likely to occur, leading to 
broncho-pneumonia. 

• Sir Jew-pb Hareroft. Laneet, 1033 n'., 647. 
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The ttymptoms are more prominent than the physical signs. 
Cyanosis is present from birth, and at first the infant may appear 
livid, or in the more severe cases in wdiich circulatory failure and 
shock have occurred the colour may be pallid, hence tlie customary 
division of asph3^ia neonatorum into two classes — livida and 
pallida — the latter bearing the worse prognosis. The one is, 
however, merely a stage of the other, and the same treatment 
should be applied to both. The cyanosis may persist, or may 
, recur from time to time, coinciding with periods of apncca which 
are followed by a few gasping respirations, or between attacks 
the respirations may be so shallow that it is difficult to be sure 
the infant is breathing. The cry is very feeble, the pulse is rapid, 
and the temperature may he either raised or subnormal. 

Examination of the chest may show but little. Exi^ansion is 
poor, and there may be some indrawing of the lower intercostal 
spaces. The percussion note is only impaired if a large area of 
lung remains airless. The air entry is defective, but the breath 
sounds are usually vesicular. The most characteristic sign is the 
presence of fine crackling crepitations heard when the infant can 
be stimulated to take a deep breath. Should only one lung bo 
affected, it may be possible to detect a displacement of the heart 
towards tliat sido. 

The oi:tlook varies. Prematurity, persistent or recurrent 
cyanosis, the presence of intracraifial hfcmonrhage, or the associa- 
tion of congenital morbus cordis make the prognosis bad. On 
the other hand, if the condition is due to obstruction of the upper 
air passages and tfiese can be cleared, and if the infant's strength 
can bo maintained, recovery may be expected. 

Treatment. The three j)rincipal measures are to keep the 
infant warm, to exercise great gentleness in -handling, and to 
maintain a free airway. The treatment of intracranial birth 
injury is dealt with in the next section. 

Vigorous methods of canying out artificial respiration in the 
newborn aro likely to do much more harm than good. It is 
first of all essential to clear away any mucus from the mouth and 
pharynx, and this may bo done with a piece of gauze wound 
round the little finger, or by using some sort of “ sucker,” sucb as 
the rubber bulb of an fiuroscope. The tongue should then bo 
held foi^vard to open up the airway and to stimxilate breathing, 
and this may bo combined wth gentle and slow rhythmic com- 
pression of the lou-er part of the chest. Inlialations of oxygen 
(05 per cent.) and carbon dioxide (5 per cent.) are valuable, the 
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gases being bubbled through warm water and given through a 
small catheter passed to the back of the nose. 

In the event of collapse, the infant should be placed in a warm 
bath at a temperature of 105“ F., to which a little mnstard may 
be added, in the proportion of a lablespoonful to the gallon. If 
with these measures respiration is not satisfactorily established, 
J c.c. of pitnitary extract, J c.c. of coramine, or 1 c.c. (gr. wflth) 
of lobeline hydrochloride may be injected intramuscularly. 

Arrested Respiration in the Newborn 
Under this title Still ^ has described attacks of sudden apncca 
in infants up to a month old who have not previously shown any 
abnormality of their respiration. The first attack may be fatal, 
or if this is survived there may be further attacks which arc 
equally dangerous. Prompt artificial respiration is necessary to 
restart breathing, and a close watch must be kept day and night 
for at least a week after the last attack before the infant can bo 
considered to be out of danger of a relapse. 

The cause is unknown. Immaturity of the respiratory centre 
has been suggested, but post-mortem examinations have not 
thrown any Ught on the condition. 

Acute Haemorrhagic Pneumonia of Infants * 

This is a rare but fatal condition affecting infanta of from a 
few hours up to a month old. The sjuaptoms consist of rapid 
pallor, the appearance of a little blood-stained froth in the mouth, 
and a speedy death. Autop^ shows extensive areas of lung 
solid with blood. The condition has been supposed to be the 
result of infection, or may be allied to other hsmorrhagio crises 
in the newborn such as ba:matemesis and melxna. 

OBSTETRICAL INJURIES 
Cephalhsematoma 

This consists of an effusion of blood betw'ecn the skull and the 
pericranium, and is more likely to occur in vertex than in breech 
presentations. Tltc effusion pves rise to a soft fluctuant tumour 
situated ov'er one or other of the parietal bones or over the 
occiput. It is bounded by the suturaj wtween the skull bones, 
which distinguishes it from a caput succcdancum and from a 
meningocele. Barely there may bo more than one tumour. 

> 8tm. 0. F., Lantil. 19S3, * . 431. 

• urowne, F. J.. Bnt. J/ftf. Jtmt., 1021, U., 144. 
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After a few days the edge of 
the copbalhjoraatoiDa forms 
a hard ring due to ossifica* 
tion at the line where the 
pericranium has been raised 
from the skull, and this may 
spread until the tumour fa 
encapfiuled in a shell of 
hone, while the skull at the 
centre of the hamatoraa 
may become rarefied. 

No treatment is needed. 

Depending on its size and 
the degree of ossification 
which takes place, the 
tumour may take several 
weeks or months to absorb, 
hut it eventually does so 
and tlio contour of the skull 
becomes normal. 

Intracranial Hsemorrhage 

Intracranial heemorrhage produced at birth may be situated 
between the skull and the dura mater <intemal cephalheematoraa), 
between the nionir^s, or in the substance of the brain. Of the 
various predisposing factors, prematurity, difficult vortex pre- 
sentations, breech presentations, and precipitate labour are the 
most important. In his enquiry into the causation of festal 
deaths, Holland showed the-importanco of tears of the tentorium 
cerebelli, which cause hfcmorrhage through rupture of the vein of 
Galen or its tributaries. 

It sometimes happens that the newborn infant presents symp- 
toms strggesting concussion, but under treatment recovers com- 
pletely in a few days, and in such cases it seems likely enough 
that cerebral cedema has occurred rather than actual hremorrhage. 

Symptoms. The symptoms date as a rule from birth, but may 
ho deferred for as long as a week. ^Vhen the injury has been 
severe the infant is Ukel^ to be bom in a state of asphyxia pallida, 
and survival may bo only a matter of minutes or hours, or there 
may he considerable ^fiiculty in establishing respiration, the 
breathing is shallow, and there may be periods of npncea with a 
return of cyanosis. The cry fa feeble, indeed the very quietness 
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of the baby may be most sinister, the potrer of suckiug is greatly 
interfered with, and the infant may seem unable to snalloM'. 
The muscles are hypertonic, the limbs are rigid, the reflexes may 
be exaggerated, and the infant may lie in an opisthotonic attitude. 
Sudden starts are common, and convulsions, either single or 
numerous and generalised or Jacksonian, may occur. The 
anterior fontanellc is sometimes visibly distended and tense, the 
pupils are usually small and may fail to react, and nystagmus, 
squints, and local paral 3 ’se.s may be present. The cerebro-spinal 
fluid may be diffusely blood-etained or show a yellow discolora- 
tion, but a normal fluid does not disprove the presence o^ haemor- 
rhage. Catition must be exercised in drawing off the fluid, for 
there is a risk of the cerebellunv and medulla becoming com- 
pressed in the foramen magnum, and llierefore the fluid must be 
removed slowly, and only a small amount sliould be allowed to 
escape. 

Prognosis. ThH depend-» upon the site and extent of the 
hxmorrhago. Blccrling into the posterior fos«a is, as a rule, 
rapidly fatal. In oilier situations recovery may be complete, 
but permanent sequela are likely, their character depending on 
the position of the hamorrhage. Tlie more important include 
mental defect, spastic paralysis, athetosis, convulsions, and 
hydrocephalus, or a rauxture of these. 

Treatment. The infant should bo nursed in a darkened room 
in quiet surrountlings. It is of the utmost importance to l?cep him 
warm. Any liandling of the baby must be of the gentlest, and 
vigorous attempts at artificial respiration must be avoided ; having 
made sure that the ainvay ia clear of mneus, traction of the tongue 
forwards and gentle rhjilimic compression of the lower half of 
the chest mii.st fiuffjce. Inhalations of o.xygen and carbon dioxide 
(5 per cent.) are valuable. Considerable benefit may follow the 
rectal injection of two ounces of 10 i>er cent, saline, reixjntecl in 
four hours if neceasary, in order to reduce cerebral cedema (Sion- 
erieff). Convubiions ahoijld be controlled with cldoral hydrate, 
the do.s 0 being increased until the fits arc checked. It may lie 
necessarj’ to give a.s much o-s a grain cverj’ two hours or even 
hourly for a few doses. 

Wlien the fontanellc is bulging and tcn.®o, the cerebro-spinal 
fluid is blood-stained, and the signs indicate that the ha?moiThage 
is on the vertex of the brain, eurgical intervention should l*o 
seriously considered, for success has attended the opening of the 
skull and the removal of tho blood-clot. 
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Spinal Injury 

Infury to the spine with haemorrhage into and around tlie cord 
may be produced by severe traction during a breech ’cielivery. The 
symptoms vary according to the site and extent of the injury ; 
as a rule there is a Jlaccid paralysis, with abolition of reflexes and 
loss of sensation, but if the lesion-ia high in the thoracic region 
the lower limbs may be spastic. 

Fortunately this type of injury is uncommon, for it is always 
severe, and iS usually fatal. 

Facial Paralysis 

Paralysis of the face may be produced during forceps delivery 
through injury to the facial nerve as it crosses the ramus of the 
mandible. As a rule only one 
side is involved, and the para- 
lysis has the ciiaracters of a 
lower motor neurone lesion. 

The loss of movement is 
readily seen when the in- 
fant cries, and in repose 
the eye on the affected side 
remains half-open. Sucking is 
not interfered with, ' because 
the tongue muscles, which are 
those chiefly concerned in the 
act, are supplied by the twelfth 
cranial nerve. 

In the majority of cases the 
paralj^is clears up entirely in 
two or three weeks. It is quite 
. exceptional for its to remain pcrmonently. Treatment is hardly 
called for, except to protect tlie conjunctiva until tlie orbicularis 
cfcaH Aaff nrcisnriv<J. fAe £rernt?j?rcs' moc& 

than three weeks, gentle electrical stimulation may be employed- 
Facial paralysis due to intracranial damage Is rare, but tb« 
writer bos under his care a boy with paralysis of one side of the 
face and of the opposite arm'and leg, dating from a difficult 
birth. 



Fro. '2. Lett-aidwl facial parulj-sis 
following forceps tleJiveri’. 


Brachial Palsy 

Stretching, bruising, and oven tearing of the bracliial jdexus 
may occur during labour from excessive traction with a wide 
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separation of the head from the shoulder. Generally the fibres 
springing from the fifth and 
sixth cervical rootl are in- 
volved, giving rise to paralysis 
of the upper-arm type or Erb’s 
paralysis. Much less commonly 
thefibres from the lower roots — 
the eighth cervical and first 
thoracic — are affected, causing 
parah-sis of the lower-arra type 
orKlumphe's paralysis.^ Rarely 
the whole plexus is tom, and 
this may be associated with 
haemorrhage into the spinal 
cord, and is tisually fatal. 

Erb’» Paralysis. As a mie 
only one arm is affected, and 
the paralysis is noticed a few 
days after birth. The muscles 
deriving their nerve supply 
from the upper roots of the plexus include the deltoid, spinati, 
biceps, bracMalls anti- 
cue and bracUio- 
radialis.andwhen these 
are paralysed the arm 
adopts a characteristic 
position, hanging limp- 
ly from the shoulder 
and being internally 
rotated, with the elbow 
extended, the forearm 
pronated, and the palm 
of the hand directed 
backwards and out- 
wards. 

Fortunately the 
majority of oases 
recover after a period 
of a few months up to 
two years. In the rare 
instances nliere the roots have been completely severed and the 
paral^'sis is permanent, the muscles rapidly waste, and the con- 



1- to. 4. Eth’t {>am1^'t‘(5 of tbf- If*! I arm, stiowing 
the eo f wt methm ot mi'plyii'g llte «nlmt. 
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dition may bo confused with acute poliomyelitis, but the history 
of paralysis from birth should prevent error. 

Treatment. As soon as the condition is recognised, a light 
celluloid splint should ho applied in a position which Arill rest and 
relax the paralysed muscles. To do this the arm should he 
abducted to a right angle with the trunk, the shoulder be externally 
rotated, the elbow flexed, and the forearm supinated. 

Ho splint should remain in uso for several months until the 
child can raise the arm voluntarily. Massage may begin after 
two or three weeks. If no signs of recovery have appeared after 
a few months, an attempt at nen'e-suture may be made. 

Elumpke*s Paralysis. The paralysis affects the muscles of the 
forearm and small muscles of the hand. A light splint should bo 
applied to keep the forearm pronaled and the fingers extended. 

Sterno-mastold Tumour 

This consists of a hard painless lump in one or other stemo- 
mastoid, usually towards the lower half of tbemusclc. The tumour 
isnoticedafewdays after birth, and may attain the sizeof a walnut. 
It most commonly occurs after brccch delivery, and is generally 
attributed to a hrematoma within the muscle sheath caused by 
excessive tension on the muscle with tearing of some of the fibres. 
Middleton ^ has, however, pointed out that the tumour docs not 
show the ordinary characters of a hamntoma, being from the 
first hard and non-fiuctuatmg, and he attributes it to on 
obstruction of the veins draining the muscle, possibly with 
thrombosis as well. 

The head is often held inclined towards the side of the tumour, 
but full movement of the head and neck can be passively carried 
out, and the torticollis is only temporary. A more permanent 
wryneck moy appear after some months or oven years, due to 
subsequent fibrosis of the muscle. 

Treatment is hardly necessary beyond daily passive movement 
of the liead and neck to jneserve the normal range of movement. 
The tumour gradually absorbs in a fe%v months. 

NEONATAL INFECTIONS 
Neonatal Sepsis 

The newborn child has practically no immunity against the 
common pyogenic organisms, and is therefore an casj' prej' to 
infection. The most common portal of entry for organisms is the 
* Middleton, D. S., Brit, Jour. Surf., I&CO, 28, ISS. 
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raw %\OMJul at t!ie bttt any skin abrasion is readiiy 

infected, and tho>ie in charge of an infant may easily convey 
infection either yith tlieir breath by droplets of epntmn or on 
their hands. Owing to Iho lack of immunity, infection which 
begins locally may quickly develop into septic.Tmia or pyajmia, 
and, because the fighting forces on wliieh the infant can draw are 
so feeble, the clinical iiictur© is a very different one from that seen 
in adults. The local lesion may show practically no reaction, nor 
may there he any striking general effect, and yet the infection may 
already he nddely disseminatwl. 

A mild degree of infection at the umbilicus may give rise 
to some local redness and suelhng, nliich may clear up with 
antiseptic dressings, or may go on to the formation of a red pulpy 
mass of granulations. In more sei'cro cases an abscess may form, 
and in feeble or premature infants the inflammation may pro- 
gress to gangrene, which is almost invariably fatal. A general 
spread of infection from the utnbihcus takes place rid the umbilical 
vein, which may liecome tlio site of a septic thrombus, The 
infection first reaches the liver, where it is likely to cause Jaundice, 
ond may then give rise to multiple pya?mic sbscessca in various 
parts of the body, particularly in the lungs and kidneys, or tlio 
infant may become septicaimic. There may be an attempt to 
localise tlie infection in other parts, giving a Variety of septic 
conditions such a.s meningitis, pericarditis, broncho-pnoumonin, 
IKjritonitis, osteomyelitis, or multiple wiptic artliritis. Absceases 
may form in the subcutaneous tLssues, especially over points Of 
picsstire such as the scalp, scajiulse, buttocks, and Jieols, and 
these may e.Ntciid to Involve hirge areas, or the tissues in these 
situations may become gangrenous. Gangrene of the 
c.xtrcmilies — fingers, toes, and gcnilalia — may also be a com- 
plication. 

Erysijielas is sometimes met with as a result of infection of the 
umbilicus or of any superficial abrasion, c-specially in the region of 
osterwal geiutaUa. Tls® typical vaiswl awgvy-red tosh ^jwickly 
spreads, and at this age the illiics,s La usually fatal. 

The geneni! effect of sciwis is soon evident. Weight i-s rapidly 
lost, and tlic infant becomes wirened and pale. The normal 
healthy sleep is broken and restless, there is considerable difficulty 
in getting the infant to take feeds, crying dwindles to a ft“el)le 
whine, and gradually the baby sinks into a state of semi-coma. 
Tlie tcinjieraturo varies ; ot first it may bo raised and the fever 
may bo continuous or swinging, but os the infant grows more 
feeble the temperature falls and for some days liefore death is 
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subnormal. The tongue becomes dry, and the rt^pirations arc 
60 faint that even if broncho^pneiimonia is present its detection 
is very difficult. The stools become frequent, green, and %vatery, 
the fontanelJo is depressed and lacks resilience, the skin loses its 
elasticity, jaundice is common, and there is a greatly increased 
tendency to bleed either into the skin or from mtreous surfaces, 
giving rise to ha?matemesi3, melaena, or hsematuria. The urine is 
albuminous, and there maybe long periods of suppression. Con- 
vulsions usually make a late appearance and are a warning of 
death ; other infants sink into a moribund state of apathy, lying 
comatose with eyelids half-open, the respirations become irregular, 
and at the end there are recurring periods of apncoa separated 
by a few gasping breaths. 

Prognosis. So long as the infection remains localised there is a 
fair prospect of recovery, but once septiCi'cmia or pyremia has 
occurred the outlook is practically }jo|>cless. The advent of 
jaundice, purpura, multiple subcutaneous absces-ses or gangrene 
points to a fatal result. Some infants linger on for weeks, becoming 
profoundly emaciated and seeming unable to digest the most 
8imi>lo foods, and eventually die in a condition of marasmus. 

Treatment. In view of the gravity of sepsis in the newborn, 
its prevention mu.$t be regaidwl ns vitally important. The 
principles of asepsis must apply to the infant at birth as well ns 
to the mother, diligent care must be paid to any superficial skin 
abrasion as well as to the umbilicus, and those in charge of the 
infant must bo free of respiratory infections or of septic skin 
lesions. 

Local sepsis should be dealt with by careful cleansing, and 
dusting with an antiseptic astringent powder sucli as tannic acid 
and zinc. Jf suppuration occurs, fomentations may bo required, 
followed by free drainage of the pus. When infection ha.s become 
generalised treatment is les-s satisfactory. The body heat must be 
carefiu\y conservea', ifai'rf sAouW 6e given anrf every erTiwtf 

must be made to secure a supply of breast milk. Small blood 
transfusions are sometimes of great value, and they may be 
repeated, but before deciding to give a transfusion a red cell 
count should be done, for although the infant may ap'pear de- 
hj'drated, tho blood may actually bo concentrate^!, and in that 
case infusions of saline either iiitra%*cnously or subcutaneously 
would bo of greater benefit. Stimulant treatment by ^scak 
mustard baths (half an ounce of mustard to one gallon of water) 
may have a rallying eficct, and injections of stimulants such as 
camphor or strychnine may be* required. If multijile .small sub- 
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cutaneous abscesses develop th^ should freely opened, 
and the infant should be held twice a day in a wann antiseptic 
bath, such as a 1 in 4,00D potassium pennangdnate or a weak 
iodine bath. Erysipelas should be treated by painting the skin 
in front of the rash with JO per cent, ichthyol, or a compress of 
ichtbyol ointment may bo applied, and 3 to 5 c.c. of the appropriate 
anti-8trei)tococcal scrum should be injected intramuscularly. The 
sulphanilamide group of drugs may also be given with benefit, in 
doses according to the taWe on p. 722. 

Pemphigus Neonatorum (Bullous Impetigo of Infants) 
Eempbigus neonatorum conaUta of a widespread bullous 
eruption of the skin due to streptococcal infection, and may be 
looked upon as the infantile form of impetigo. 

The rash appears generally towards the end of tlie first w'eek, 
beginning as small blebs on any part of the skin surface. At 
first the blisters arc small, but quickly increase in size, and 
several may coalesce to cover areas of 2 or 3 inches across. They 
are filled with a clear 
serous fluid, and soon 
rupture, leaving a 
raw bright red area 
with loose shreds of 
epithelium attached 
at the edge. Less 
often the bulhn dry 
up into scabs, or may 
suppurate. 

The condition is 
usually met with in 
feeble infants, and 
signs of grave con* 
etltutional disturb- 
nnco are generally 
evident. There may 
bo liigh fever, but 
in the most severe 
cases there may bo 
scarcely any reac- 
tion, and the tem- 
perature is then 
subnormal. 

Diagnosis. This is 



I'la. S.' Bittor’a (iixefuo (Dpimatitfa ExfoIiatt'V'U 
Xpormlorum) in iin infnrit sgcyl two «wlu. 
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seldom djfficiilt. A bullous eruption may occur in congenital 
syphilis, but the rash tends to be confined to the hands and feet, 
and there are likely to be other signs such as snuffles, condylomata, 
or enlargement of the liver and spleen. The condition described 
as Ritter’s disease, or Dermatitis Exfoliativa Neonatorum, is now- 
recognised as being essentially the same as pemphigus neonatorum, 
but clinically bleb formation is le^ in evidence, wiiilo shredding 
' and exfoliation of the skin ate more extensive. 

Prognosis. In 297 cases collected by Ritter the mortality was 
48 per cent. Death occurs from exhaustion or from septicsemia. 

Treatment. Neonatal pemphigus is highly contagious, and 
therefore the infant must be isolated. This applies with particular 
force in lying-in institutions. 

Treatment is conducted on antiseptic lines. Each bulla should 
be broken and the loose epidermis cut away. The raw surfa«5 
can then be dusted \vith an antiseptic powder such as equal parts 
of calomel and boracic powder, or dressed with 2 per cent, 
amraoniatod mercury ointment. A useful plan is to have the 
baby hold in a warm antiseptic bath three or four times a day, 
and for this purpose nothing is better than a 1 in 4,000 bath of 
potassium permanganate (pale purple in colour). Favourable 
reports have followed sulpbanilamide therapy. Tlie general 
measures which should ho taken have been described under 
Sepsis Neonatorum. 

Ophthalmia Neonatorum 

This was at one time a prevalent cause of blindness, but -ivhero 
prophylactic treatment has been employed at birth the condition 
has become rare. Roughly two-thirds of the cases are caused by 
the gonococcus, but streptococci, pneumococci, and Koch-Wceka 
bacilli may bo responsible. Infection of the eyes takes place 
during labour by direct contact with Infected maternal discharges. 

. In institutions the infection, may be easily passed from one infant 
to others by those in attendance, and therefore as soon as on 
infant is seen to be infected strict isolation must be enforced. 

Symptoms. To begin with only one eye may be affected, but 
usually both are involved. On the second or third day after 
birth the eyelids become swollen and red, and may be stuck 
’together by exudate. The discharge quickly becomes turbid, 
yellow and abundant, and from it the iiffecting organism can be 
isolated. Unless prompt treatment is instituted, there is a 
considerable risk of the infection spreading to involve the cornea, 
and this may result in a varying degree of blindness. More 
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severe cases may go on to panophtlialmitis ^uth disorganisation 
of the cyehali. "Under eScctiTC treatment the discharge rapidly 
lessens in amount and becomes thirmer, and ce.ases in three or 
four V eeks. In gonococcal cases arthritis may be a late sequel. 

Prevention. The method introduced by Cr«ie is now wdcly 
used. Tliis consists of instilling one drop of 1 per cent, silver 
nitrate into each eye immedialcly after birth. A drop of 10 per 
cent, protargol may be used instead, rrith as good results. 
Occasionally the drops give rise to sufficient irritation of the 
conjunctiva to produce a slight discharge for a day or t«o. 

Treatment. Prompt isolation ia es-sential. Those handling the 
infant must ohsen’e strict o-sepsis, and should wear rubber gloves. 
Ifonlyoneeyc is involved, the infant should he with the unaffected 
eye uppermost to prevent infected dj.scliarge trickling into it, 
and the heallliy eye eliould be bathed daily aivd a drop of 6 jier 
cent, protargol be instilled. • 

Tlie infection may bo dealt with by bathing the eyes twicfc a 
day with boric acid and gently swabbing with 2 per cent., silver 
nitrate in 16 per cent, glycerine. As a result of his special 
oxi>eriencc at St. Jtargaret’s Hospital in Lomlon, Mayow * recom- 
nicnda batlung every two hours with freslily prepared eusol 
(1 in 10), and then instilling acrillaiinc m castor oil (1 in 1,600). 
If the cornea becomes steamy, atropine drops should he used. 
Ice compresses over the eyes arc soothing. 

As with gonococcal infection in other parts, a rapid recovery 
may follow' the use of sulplianilatnide. 

Tetanus Neonatorum 

In this country tetanus in the newborn is fortunately a rare 
condition, for it has a high mortality, but it is still to some extent 
endemic in other parts of the world. Infection W'ith the tetanus 
bacillus takes place vid the umbilicus, and is sometimes due to the 
ritual treatment of the umbilical stump with dirt. 

Symptoms. The onset is generally towanis the end of the firet 
week, but may be delayed tmtil a fortnight after birth. The 
first sj’niptom is difficulty in sucking owing to trismus of the jaws. 
This is followed by a general rigidity of the trunk and limbs, and 
within a day or so iyjncal tetanic S]iusm3 occur. In these tho 
infant passes into such severe rigidity that it is possible to raise 
him horizontally from tho knees, the arms and legs are extended, 
and the fingers are so tightly clenched that the hands enrmot bo 
t Mayou. M. S., J9rd iltd.Jovr., 1031, 673. 


TETANUS NEONATORUM 


23 


opened, the face assumes a “ nsus sardoniciis ” in ^inch the eyes 
close to mere slits and the comers of the mouth are draum out- 
wards and dorniAvards (there is little sardonic about this), the 
respiratory muscles become fixed and there is increasing cyanosis. 
After a minute the spasm passes off, and the limbs may then twitch 
a little. Bigidity does not, however, pass off completely between 
the spasms, and the abdominal wall in particular remains taut. 
In severe cases spasms recur frequently and are brought on by 
any movement, so that feeding and nursing become very’ difficult. 
The temperature is raised, and may he hyperpyrexial. 

Tlio diagnosis does not present difficulty if the po'isibility of 
the condition is borne in mind. Spasmodic contraction of muscles 
may also occur in intracranial injury', but even so the condition 
does not resemble tetanus. Cameron has, however, pointed out 
how closely some eases of septic meningitis in the newborn may 
simulate tetanus, especially when the cervical spinal meninges 
are chiefly affected. 

Prognosis. The mortality is very high, in the region of 00 per 
cent. Hope of recovery can hardly be entertained unless the 
onset of symptoms lias been delayed until the end of the second 
week, and in the fatal ca.scs the disease usually runs a short course 
of two or three days. The first indication of improvement under 
treatment is a lengthening interval betu-cen the paro.vysms. 

Treatment. The infant miwfc be disturbed as littlo as possible, 
Feeds are best given by a catheter pas.«ed tlirough the nose. The 
umbilicus should be cleansed and treated with antiseptics. Of 
drugs chloral is the most useful, but the dose needs to bo relatively 
largo ; in severe cases two grains may be given by mouth every 
two hours for six doses, and continued according to the condition. 
If the drug is not retained, double the dose may be given by 
the rectum. 

Anti-tetanic serum, to be effective, must be given early. Ten 
o.c. should bo given both jntratbeoaJJy and intramusoobrjy, and 
the dose may be repeated daily if the infant lives long enough. 
Subcutaneous injections of magnesium sulphate (1 c.c. of a 
50 per cent, solution injected every four hours) have l)cen 
recommended to curtail the paroxy'sras. 

TETANY IN THE NEWBORN 

Of recent years several ca«es of tetany' in newborn infants have 
been tlescril>ed, associated with a low calcium level in the serum. 
^Vhile in some instances there haVe been typical corpo-pedal 
spasms, and Chvostek’a sign of facial irritability and Trousseau’s 
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sign (see p. 131) have been demonstrable, in others convulsions 
have been tho outstanding feature, with or -without laiyngeal 
spasm. 

An infant uith this condition under the author’s care ^ began 
attacks of twitching, culminating in convulsions, on the tenth 
day after birth. The senim calciutn was as low as 5-8 mgm. per 
100 c.c. Treatment by injections of calcium gluconate combined 
with vitaniin D by mouth was only partly successful ; the most 
effective therapy consisted of five daily injections of parathormone, 
a total of 14 units being given. 

ICTERUS NEONATORUM 

Jaundice occurs in tbo newborn under the following con* 
ditions : — 

Simple or phi'siological jaundice. 

Familial icterus gra-via 

Infective jaundice. 

Syphilitic jaundice (see p. 058). 

Familial acholuric jaundice (seo p. 447). 

In association uith congenital obliteration of the bile 
ducts (sec p. 254). 

The first three varieties will be considered in this chapter. 

Simple or Physiological Jaundice 

Jaundice of o mild degree, but discernible to the naked'Cye, is 
of common occurrence in the newborn. It appeare on about the 
second day and begins to fade at the end of a week, and lias 
generally disappeared by the time tho infant is a fortnight old. 
The atoola do not become pale, indicating that the jaundice is not 
obstnictivo, and tho urine docs not contain bilo pigment, indicat- 
ing that tho degree of joumlicc is but slight. Tho health of the 
infant is unaffected, and tho jaundice leaves no ill effects. As to 
tho incidence of this typo of jaundice, ithns been estimated 'that 
iTtrtfi \i&\£ v'tiivft-tYMnVetii ti? -yarsVajm rewj 

and it is particularly noticeable in premature or small babies. 
Sander ® found among 1,600 newborn infants that tho lower the 
birth weight, thegrcHterwasthe degree of jaundice, and Kramer * 
has shown that the amount of bilirubin in tho blood of tho new- 
bornis invariably increased, that is to say, in all infants the Wood 
is icteric, but the biliruinn only rises high enough to produce 

» Lloyd, O, A rch. 1>U. GkOd^ l»3a, 13, 27.'5. 

> Sunder, ZUchr.f. Ktndtfh , 1917. 43, ^S-f. 

* Krtmwr, r. n., Ifedrrt. Tvd. r. Vtntttk., 1028, 1, 20. 
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obvious jaundice in from half to three-quarters of thorn. The 
Von den Bergh test gives an indirect positive reaction. 

Various explanations have been put foru'ard to account for the 
jaundice. Tt has been attributed to on unusual degree of viscidity 
of the bile, although the evidence iwints to the icterus being 
non-obstructive. It is usually accounted for by the liberation of 
bilirubin consequent upon the extensive destruction of red blood 
cells which takes place immediately after birth. The blood of the 
newborn shows a red cell count in the neighbourhood of 6,600,000 
cells per c.mm., but at the end of the first week the figure has 
fallen to about 4,600,000. There is evidence that the cells that are 
destroyed are mostly immature nucleated forms, which have been 
pressed into the fmtal circulation in order to prevent anoxxmin 
of the fcolal tissues, since the circulation at that time consists of n 
mixture of arterial and venous blood. The changes that take 
place in tho circulation at birth ensure that the tissues shall be 
supplied with pure oxygenated blood, and the need for these 
extra cells no longer exists. 

No treatment is required. 

Familial Icterus Gravis 

This is ft condition which often affects successive infants in a 
family, although isolated instances also arise. Males and females' 
are equally affected. RoUcston was able to collect 120 instances 
in 25 families. It not uncommonly Imppens that tho first child 
escapes, while later members arc all affected. 

The jaundice appeals earlier than simple physiological icterus, 
and may even be present at birth. It rapidly deepens, and the 
infant qnicldy becomes drowsy, the li\er and spleen become 
enlarged, purpuric lucmorrhagcs may appear in the skin and 
mucous membranes, convulsions may occur, and death takes 
place after a few days. As a rule the stools are bile coloured 
throughout tho JUness, but oocasionaiiy they become pale for tho 
first few days, probably owing to a temporary biliary obstruction 
from the increased viscidity of tho bile, which in turn is due to tho 
excessive hemolysis that is taking place. Bile pigments appear 
in the urine. Tlio Van den Bergh test is variable. Examination 
of the blood generally shows a considerable increase in tho number 
of nucleated red cells, wliich may reach as high as 2a, 000 per 
c.mm. If recovery takes place a severe anajrrjiafollows, and may 
persist for several months. A rolapso of jaundice after apparent 
recoverj' jms been recorded.^ In not a few cases recovery 
* UawWslej', J. C., and L{i;ht»oo(l, R., Quart. Jour. Med., 1034, 3, 159. 
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has been followed by mental defect, spastic paralysis, and 
fits. 

Post -mortem examination shoi:i b little to the naked eye beyond 
severe jaundice of the \dscera and perhap.** purpuric ha?raorrhagcs. 
For the most part the nervous system does not show bile-staining, 
but the region of the basal ganglia is sometimes jaundiced, a 
condition to which the name Kemicterus has been applied. Tlie 
selective staining of the nervou-s system probabl3’ accounts for 
the occasional neirous sequela}. 

Histologically the most typical feature is the presence of 
numerous areas of extra-medullary lucmopoiesis. Tliis is parti- 
eularlj’ noticeable in the lii'cr and spleen, but has also been 
described in man\’ other situations, and the marrow is also hyper- 
active. The centres of blood formation show numerous nucleated 
red cells. To this histological picture tlic name Erythroblastosis 
Foctniis has been given, and it eeiwesto link together three clinical 
conditions, namely, hyrlrops foctalis (cliaracterised by unis'ersal 
cedema in n feetus which is generally stiU-bom), icterus gravis 
neonatorum, and lueraol^iic anaemia of the newborn, in each of 
which it is present. 

The cause i« unknown. Some hare supposed a to.xic or infective 
procesa at work. Tliero is little doubt that the hcemolysLs of red 
cells at bjrtli takes place to an exaggerated extent. 

Treatment. The introduction of Juemotherap^’ lias superseded 
all other methods, and has reduced the mortality in a remarkable 
way. .lU soon as the diagnosts has been made no time should bo 
lost in commencing treatment. Hamp.«oif ’ has showTi that cure 
can bo obtained by giving injections of 5 to 15 c.c. of maternal 
sennu, the injeqtion being repeated daily for three or four lUys. 
Equallj’ good results have attended transfusions of whole blood, 
allowing rougliU* 10 c.c. for each pound of tho infant’s weight, 
and repeating the transfusions cveiy three or four daj*B until the 
red cell count has returned to normal. It need hardlj’ be added 
that bJcwI trati9fi!S}072 in auch smaU patients calk for a high <}egree 
of technical skill. Mennwhlle the infant’s strength must l>o 
maintained by ewry possible means, particular cans being given, 
to keeping the baby warm. Evciy'effort should be made to secure 
a diet of brcn.st milk. 

I’rcTcntivo treatment has been successfully undertaken by 
giving to tho mother during her pregnancy such biliary anti- 
septics ns hcxainine, sodium salicylate, and mcrcur^’. 


8. C., 0«*>*4 u«tp. Ktp., 1028, 78. lO'J. 
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Infective Jaundice 

Infective jaundice in the newborn arises molt commonly from 
the umbilicus, infection passing along the umbilical vein and 
sometimes giving rise to multiple small pyzcmic abscesses through- 
out the liver. Occasionally a more diltuse liepatitis occurs. 

In addition to jauiidice, which may not come on until a week or 
ten days “after birth, there are likely to be the symptoms of 
neonatal scpticiemia or pyajmia, whicli have already been 
described. The outlook when jaundice has developed is always 
grave. Treatment must bo directed primarily to the septic 
condition, but in view of the evident damage to the liver a 
plentiful supply of fluid and sugar is desirable, and if vomiting 
or drowsiness prevents tlie infant talcing properly by moutli, 
glucose salines should be given subcutaneously or intravenously. 

Two special forms of infective jaundice in the newborn have 
been described, namely, Buld’s disease and Winckel's disease. 
The former is characterised by progressive jaundice, hemorrhages, 
codoma, and death, and at autopsy there is widespread fatty 
degeneration. The latter may arise in epidemic form in lying-in 
instit\itions, although it has not occurred for many years in this 
country. In addition to the symptoms outlined above, hemo- 
globinuria is a usual feature. Both conditions are really examples 
of severe sepsis in tlie newborn, and are no longer regarcietl as 
spcciflo diseases. 

Spontaneous H^emorthage in the Newborn 

Htemorrhage in the newborn may result from trauma received 
during birth, and is also liable to occur in the various septic eon- 
ditioiu of that age, but there remains a group in which bleeding 
from various parts of the body occurs apparently spontaneously. 

Ymjinal Ilcciiiorrhage. Bleeding may take place from the 
vagina, -witliout hsemorrhages from other parts. The bleeding 
usually starts within twenty-four hours of birtli and may continue 
for two or three daj’B, but it Is, as a rule, mild in extent, and 
treatmerit is not required. 

JJ(tniaturia. Th(5 loss of blood is u-snally slight. An instance 
was that of a male infant who, when a day old, was noticed to 
have stained the napkin pink. This was at first thought to be 
duo to urates, but during the next thrtsc days frequent small 
spccimeiK of almost pure blood were voided jier urethram. The 
bleeding then ceased, leaving tlie infant little the v orso. 

Mention has already been made of fatal lucmorrhage into the 
lungs — acute hcemorrhngic pneumonia (p. 12). 
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1ms been followed by mental defect, spastic paralysis, and 
fits. 

Post-mortem examination shous little to the naked eye beyond 
severe jaundice of the viscera and jierhaps purpuric hsniorrbnges. 
For the most ])aTl the nervous system does not show bile-staining, 
but the region of the basal ganglia is sometimes jaundiced, a 
condition to which the name Kermetenes has been applied. The 
selective staining of the nervous system probably accounts for 
the occasional nervous setjueke. 

Histologically the mo'^t typical feature is the presence of 
numerous areas of e.xtra-medullary ha?mopoiesis. This is parti- 
cularly notiecabifi in the liver and spleen, but has also been 
tlescrilied in many other situaiions. and the marrow is al^ohyiicr- 
active. The centres of blood formation show numerous nucleated 
red cells. To this histological picture the name Erythrobhistosis 
Fmtalis has lieen given, and it serves to hnk together three clinical 
fontUlions, namely, hj drops fmtabs (characterised by imiversal 
oodema in, a foetus which Is generally stjll-bom), ictenis gravis 
neonatorum, and h.-emolytlc aniemia of the newborn, in each of 
which it is pre.^ont. 

The cause is unknown Some have supposed a toxic or infective 
process at work. I’herc is little doubt that the hEcmoIysis of red 
• cells at birth takes place to an exaggerated extent. 

Treatment. The introduction of ha?motherapy has superseded 
all other methods, and has reduced the mortality in a remarkable 
way. As soon ns the diagnosis has been made no time should be 
lost in commencing treatment. Hanip.'ioir* has 8ho\vn that cure 
can !«? obtained by giving injections of C to J5 c.c. of maternal 
serum, tlie injection l>eing rejieated daily for three or four days. 
Equally good results have attended transfusions of whole blood, 
allowing roughly JO c.c. for each jiound of the infant’s weight, 
and repeatir^ the traitsfiu»ionn evciy three or four day’s until the 
ted cell count has returned to normal. It need hardly lie addetl 
that blood transfusion In such small patients calls for a high degree 
of technical skill. >leaiiwhile the infant’s strength mii.st be 
maintained by every possible mcaan, particular care licing given 
to keeping the baby warm. Every effort should be made "to secure 
a diet of bre.ast milk. 

Preventive treatment has licen successfully undertaken by 
giving to the mofher during her picgnaney such biliary anti- 
septics as hoxaminc, sodtuin salicylate, and mercury. 


Hampton, S. C, Gtiy’*U«ap. JTrp., J02R. 78, 100 
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Infective Jaundice 

Infective jaundice in, the newborn arises mo^t commonly from 
the umbilicus, infection passing along the umbilical vein and 
sometimes giving rise to multiple small py£cmic abscesses through- 
out tho liver. Occasionally a more diffuse hepatitis occurs. 

In addition to jaundice, which may not come on until a week or 
ten days 'after birth, there are likely to bo the symptoms of 
neonatal septicjomia or pymmia, wliich have already been 
described. The outlook when jaundice has developed is always 
grave. Treatment must be directed primarily to the septic 
condition, but in view of the evident damage to the liver a 
plentiful supply of fluid and stigar is desirable, and if vomiting 
or drowsiness prevents the infant taking properly by mouth, 
glucose salines should be given subcutaneously or intravenously. 

Two special forms of infective jaundice in the newborn have 
been described, namely, Buhl's disease and Winckcl's disease. 
Tho former is characterised by progressive jaimdice, hremorrhoges, 
mdema, and deatli, and at autopsy there is widespread fatty 
(legeneration. Tho latter may arise in epidemic form in lying-in 
institutiojis, although it has not occurred for many years in tins 
country. In addition to the symptoms outlined above, hsenio- 
globinuria is a usual feature. Both conditions are really esamples 
of severe sepsis in the newborn, and are no longer regarded ns 
specific diseases. 

Spontaneous Haemorrhage in the Newborn 

Htcraonhnge in the newborn may result from trauma received 
during birth, and is also liable to occur in tho various septic con- 
ditions of that age, but there remains a group in uhich bleeding 
from various parts of tho body occurs apparentli’ spontaneously. 

Yarjinal llamorrhage. Bleeding may take place from the 
vagina, without lijemorrhages from other parts. The bleeding 
u8\iaUy starts within twenty-four hours of birth and may continue 
for two or three days, but it is, as a rule, nuld in extent, and 
treatment is not required. 

//(cninfarta. Th?S loss of blood is usually slight. An instance 
was that of a male infant who, when a day old, was noticed to 
have stained the napkin pink. Tliis was at first thought to be 
due to urates, but during tho next three days frequent small 
specimens of almost pure blood were voided jier urethram. The 
bleeding then ceased, leaving th'o infant little the worse. 

Mention lias already been made of fatal bfemorrhage into tho 
lungs — acute haemorrhagic pneumonia (p. 12). 
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Umlilical Havwrrluitje. Septic conditions of the umbilicus 
may of course gire rise to hsemorrlmge, but even without any 
signs of sepsis severe and even fatal bleeding may also occur. 
The loss of blood begitts at about the end of the first week, and 
consists of a steady oozing, which in a day or two may exsanguinate 
the infant, for it must bo pointed out that at tliis age the loss of an 
ounce or two of blobd amounts to a very considerable basmorrhago. 
The condition should be treated by appljdng firmly a wad of 
gauze soaked in adrenalin. Should this fail to check the bleeding, 
the infant should be given an intramuscular injection of 10 c.c. 
of human whole blood, repeating this, if necessary, in twelve or 
twenty-four hours. 

,Heematemesls and Melxoa Neonatorum. Tlie gastro-intestinal 
tract is the most common source of spontaneous Iircmorrhage in 
the newborn. Both sexes are equally liable, and the incidence 
has been estimated os I in 300 to 600 births. The infants have, 
as a rule, been bom at full terra, and until the tj-pical symptoms 
appear have see ed in perfect iiealth. 

Symptoms. Tlie onset is sudden. The first s^'mptom in most 
cases is the passage of a dark tarry stool on the first or second 
day after birth. The stools that follow contain more blood, and 
may in fact consist of practically pure blood. Hsmatemesis 
occurs in about half the cases, but usually does not precede the 
melana. The temperaturo may bo raised, but w as often sub- 
normal, the pulsc-ratc rapidly mounts and may become uncount- 
able, the infant soon appears pale and coUapsed, and unless 
treatment is quickly given {leatb wiU ])robably occur in from 
a few hours up to two or three (lays after the first symptom, 
indeed it has been known to occur before there has been time for. 
blood to appear in the stool or the vomit, post-mortem examination 
sliowing a large amount of blood in the stomach and intestine. 

Theories of Causation. Careful examination at autopsy shows, 
in something less than half the fatal coses, one or more minute 
ulcerations in the gastric or duodenal mucosa, but this is a not 
RulTicicntly common finding to be conclusive. Even if it is the 
m(wt probable cause, the origin of tbo ulct?ration is not at all 
clear. AsphjTcia during birth, leading to circulatory’ stagnation 
and thrombosis, has been suggested, as has a mild gastro-intestinal 
infection. 

The coagulation-time and bleeding-timo are prolonged during 
the first five days of life (UoddA), and recent investigations bj' 
Dam ^ and others Jiave shown that the variou-s hiemorriwgic 
( Dun,'!!., Tage.Kanson, K., and Itiun, F., LanctI, 1930, ii., 1197. 
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conditions of tJie newborn ere characterised by a great diminution 
of prothrombin, and tliat this can be speedily rectified by giving 
vitamin K.^ They also showed that a similar lach of prothrombin 
occurs in icterus gravis, congenital hreraol 5 dic anfemia, and 
hydrops fcetalis, three conditions which, as already indicated on 
p. 20, are linked together by a common histological pictme. It 
(Seems likely that vitamin K may prove to be a uscfi^l therapeutic 
weapon in the treatment of tliese conditions. 

Treatment. The most effective treatment is the injection of 
whole blood, and no time should be lost in beginning this. Injec- 
tions are most conveniently given intramuscularly into the thigh, 
the buttock, or the deltoid. The total amount must depend on 
tile severity of each case ; at the first injection 20 c.c. should be 
given, and then 10 c.c. doses should be repeated at twelve-hourly 
intervals until no further Inemorrhage appears. If given intra- 
muscularly, there is of course no need for preliminarj' typing of 
the blood, which can be transferred direct from tiie donor to the 
infant ; preliminary citration (allowing two-thirds of a grain of 
citrate for every 10 c.c. of blood) enables the injection to bo made 
without haste, but if tlie need of blood is urgent and the injection 
is carried oat expeditiously, citration is not essential. If the 
infant is already pallid or collapsed, the intramuscular injection 
should be foUow'cd os soon as possible by an intravenous trans- 
fusion of blood. The technique of transfusion at this age demands 
considerable skill, and tlio coni}>atibility of the donor’s and 
recipient’s bloods must first bo established. It has also been 
Bho^vn that human serum gives good resultB, but valuable time 
may be lost while the. serum is being separated. 

TIic infant must be kept as quiet as possible and should not bo 
^ picked up for any reason, nor bo put to the breast for twenty -four 
houra after the last appearance of blood. There is, however, no 
advantage in withholding fluids, and one ounce feeds of albumen 
^yate^ at two-hqurJy intervals will help to allay Jtjstjessncss- 
Drugs by mouth are of such doubtful value that they must not 
l>o allo^red to replace treatment by blood injection, but two drops 
of adrenalin in a teaspoonful of water may be given hourly for 
five or six doses. 

Tlic loss of blood will inevitably lead to antemia, which should 
be dealt with during convalescence by giving iron and ammonium 
citrate (gr. 2 t.d.s.). When recoTCrj* takes place it is complete, 
and there Is no particular tendency to hicmorrhago later in life. 

> VitATnln K appenTn to bo & nophtluuinmonedorii'ativo. It eold unc|c>r t}io 
name Klotogcn, m tablet form anu suspended in oil for intromu.^lflr injoetion. 
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(Edema in the Newborn 

Sereral varieties of oedema may !» met with in the newborn. 

Hydrops Fcetalis. Severe generalUccl oedema, together wth 
large collections of fluid in the serous cavities, may dev'elop 
timing foetal life, and leads either to still-birth or to death within 
a few days of birth. More than one pregnancy in a family 
history may terminate in this way, TJie condition has recently 
received fresh interest because of its association with famiUal 
icterus gravis and congenital hicmoij'tic ans'mia, for these three 
diseases share in common a high erythroblast count in the cir- 
culation, and at autopsy show numerous extrameduUarj’ centres 
of active blood formation. 

(Edema may be due to compression of the superficial vessels 
during labour. Ihe caput sucoedanctim is the most common 
example of this, but considerable octfema of the perineum and 
external genitalia may also appear at birth, and has been ascribed 
to the game cause. The oilema is transient, lasting only n few 
days, but occasionally the swollen tissues become infected, which 
forob\iou8 reasoas is more likely to hapi)cn in the perineal region, 
and the inflammation may go on to local gangrene 

A pitting cedoma beginning in the eyelids or at the extremities, 
and thence spreading until it becomes gcneralbed, may dwolop 
in premature infanta or in those of a weak and puny constitution. 
It is probable that cold is n direct factor in causing the tedema, 
at all events it is not likely to disappear until the temperature has 
been maintained at 9S^ to 09" F. for a day or two, and there is 
likely to be other evidence of a low \itnlity auch ns shallow 
rCTpirations and a feeble crj'. Tlieso infants must be managed 
on the same line.s ns a premature baby, particular care being taken 
to presen'c the body heat. 

Familial QHdema (Milroy's Disease), This is a variety of 
tedema which is confined to the legs. It is painless, pita on 
pressure, and is persistent. Succc.s.siTO memberfi of a family may 
show the condition, and there may be a history of it in previous 
generations. 

Treatment is not gcnemlly required during childhood. The 
cedema can be reduce{l by firm bandaging before the child gets 
up. and by mn-ssage, but the swelling returns when treatment 
Is stopped. 

Conytnilal EltphanliasU. A non-pitting (I'denm of one or 
more limbs may be due to lymphangiertai-is, and may 1 k» asso- 
ciated witii a difliLse nnjvoid condition of the skin. This is more 
fully considered on p. 4CC. 
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THE PREMATURE INFANT 

Altjiouoii a fcetus bom after the 28tli Tiveek of pregnancy is 
considered to be viable, the cliances of survK'al are poor before 
the eighth ratmth of pregnancy. Some of those who are born 
between the end of tho eighth month and fuU-terni are sufficiently 
well developed not to require special treatment, and can be 
managed in the same way as an infant horn at full-term, u’hile 
on the other hand some infants bom at term are so puny and 
weak as to need all the sj)ecial core that is given to premature 
infants. In general terms .the weight nt birth is a more reliable 
index, of prematurity than tlie supposed length of gestation ; 
wlien the birth weight is below Iba. the infant should be given 
the particular care that premature birth demands. 

The cause of premature biith is in most cases unknown. This was 
BO in GO per cent, of 437 premature infants studied by Capper, 
Twin pregnancies are more likely to terminate prematurely than 
arc single pregnancies, and account for between 1 5 and 25 per cent, 
of premature births. Congcmtal syphilis is occasionally the cause, 
but is more likely to give rise to a stiU-birth than to the premature 
birth of a living child. Extensive analyses by Capper and Ylppo 
showed syphilis as the cause in about 3 per cent, of cases. Ill- 
nesses in the mother, such as nephritis, heart disease, the acute 
infectious fevers, lead poisoning, etc., may also account for a 
premature labour. * 

The chance of surviv'al is directly proportional to tho ago of 
the infant— or rather fcctus — at the time of birth, and to tho 
birth weight, but of these two factors the first is tho more impor- 
tant ; that is to say, a small infant bom near terra is more likelj^^ 
to Bur\'ive tlian a larger child born more prematurely. 
following tables (p. 32) show how the prognosis varie.s with 
these two factors. 

Tho likelihood of survival is also affected by the health of 
tho mother during lier pregnane}'. "When for instance a premature 
birtli is duo to eclampsia, syphilis, or one of the infectious fevers, 
the infant is handicapped to a greater extent than if the 
prematurity i.s due merely to tho pre.«enco of twins. M'^hen 
illegitimacy is coupled Avith prematurity, the infant mortality is 
almost doubled. 
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Table sJiomng iht chanct oj survieal according to Iht length 
oj the pregnancy ^ 


If D 9 tli cif Prfgtuney 

rcn»ntin*ol Infsots mtc< 1 
<*ilhC>ullDCtiUton) 

C months 

0-0 

ot .. 

29-5 


39-0 

n .. 

C4-0 

8 

78-0 

8J „ 

88*0 


Table shoieing how the chance of surcnal varies tcith the weight 
at birth- • 


SlrtJi Wtijht 

r»rfiiiUge5fort»Utr 

IX da) 

III month 

IK XMr 


37*8 

83*8 

91*9 

liCiiiWlflBffiiBMBlBBBiWBW 

15*7 

49*4 

C4*0 

1,601 to 2,000 „ 

0*8 

24*0 

41*0 

2,001 to 2.600 „ 

1*9 

16*4 

28*8 


Pfcniaturity carries with it rcrtaiii other risks. Thoro is no 
doubt that the likelihood of injury to the brain and spinal cord 
Uj’ bsemoirbage produced during birth is greater among premature 
Iwibies, and is attributable to nn increased fragility of their Wood- 
vessels. I’reinature infanta are al.>.o more prone to develop both 
amcmia and rickets than are fiilbtcnu infants. During pregnancy 
the foetal liver Bte.adily accumulates o reter-'o of iron, wliicb is 
drawn upon by the infant bo long as he is receiving a purely milk 
diet. If the storage of iron is interfered n ith for any reason, such 
as by premature birth, the liability to aiuomia during the early 
months of life becomes much greater. The amount of blood 
destruction that normally takes place immediately after birth 
is aL«o greater in premature infants, and after two or three months 
the reol cells may have fallen n,«i low asi three million jwr c.mm. 
One rc.sult of tliis atcemia is to render the infant more prone to 

• TsniJer, nuote^l by Holt s of In/ftncy.” 1922. 

' yij>I'o,A'h’n«<J.« WoctKJtmAnJt, 1022, 1, 1211. 
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infections, particularly of the respiratory and intestinal tracts, 
and special care needs to be taken of premature infants to protect 
them from these corai>lications. The increased susceptibility -of 
premature infants toricketsis probably accounted forinpart by the 
deficient storage of calcium salts at the time of birth — accuimda- 
tionof these salts beir^ made principally in the last two months 
of gestation — and ii\ part by the difficulty of getting tiie premature 
infant to take a diet sufficiently nutritious to prevent the develop- 
ment of rickets. Additions of cod-Uver oil to the diet, or of con- 
centrates of vitamin D, must bo made from an early age. 

The premature infant differs in appearance in many respects 
from tho fuU-term baby. There is practically no subcutaneous 
fat, and the skin, which is redder than usual, is ^vrinkled and 
gives to the face a peculiarlj' ^vizencd look. The jaundice of the 
first few days is moi-e nc4iccable, and is likely to persist longer 
tiian in the fuU-term infant. The nails are often not fully 
developed. Tlio low vitality of tho baby is shown by the feeble- 
ness of tho cry, the shallowness of the respirations — wliich may 
bo at times difTicuU to perceive, and may not be strong enough 
to expand the lungs fully, so that at autopsy pulmonary atclce* 
tasis is a common finding — by the slow and infrequent moreincate 
of the limbs, and by tho deficient power of sucking. Tho infant 
is unusually drowsy, and passes almost the whole day asleep. 
Attacks of cyanosis with periods of apncca ore comuion, and may 
be simply a part of tho general feebleness or may be due to 
intracranial lueraorrhago. Tho lack of subcntaneotis fat gives 
rise to an increased loss of heat, so that the body temperature 
is low, and constant nursing attention must be givtsn to maintain 
tho temperature as near as jK>ssible to normal. 

Management. In the management of premature infants it is , 
essential to conserve tho body heat and to gi^'e sufficient nourish- 
ment. 

Warmlh. Attention to warmth should start immediately after 
birth, the baby being pfaced at once m a cot prcviousfy warmetf 
and made ready. The infant’s temperature undergoes quick 
fluctuations, and so it should be taken hourly at first until a stable 
level has been reached, and thereafter cverj' four hours. Tlie 
rectal temperature should bo kept not lower than D8" F. 

A question that irill often arise is whether tho infant shoidd 
be nureed in a sjieclally constractcrl incubator. The advantage 
of an incubator is that tho temperature of the ntmosjihere 
surrounding tho baby can bo easily regulated, and so the risk of 

Dia. CniLDMOOD. 2 
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chilUiig j? absolutely avoided. But, on tlie other liand, it is 
difiicult to get an adequate change of nir, and this is neccst-ary 
as.it affords n valuable htimulus to the respiratioJis. The use of 
incubators also calls for constant watching and skilled nursing, 
and is more ea.sily managed in apccinl institutions than in private 
homes. On the whole, it is preferable not to employ an incubator. 

The infant should be nursed in a cradle lined with a blanket, 
placed near a coal fire, and protectetl from draughts by a screen. 
A thermometer should hang on the cradle, and the tcmiieraturo of 
the room should be kept at about 75* F The cradle itself should 
be warmed by hot-water bottles placed among the blankets, and, 
in order to avoid any risk of burning the infant, there should 
always be two thicknesses of blanket between the bottles and 
the baby. The cradle maj' also be warmed by banging electric 
light bulbs inside, or by the use of a Riedel electrically wanned 
blanket, which should bo arranged above rather than under 
the infant so aa to avoid any risk o{*bunung. By one of these 
means the temperature under tho bedclothes shotlld be kept at 
about as® F. 

Tho clothing of tho premature infant is an important matter. 
Tho body and bnibs should be loosely wrapjiod in cotton >vool, 
and a w ooilen jacket, which docs up do\x'n tho front so that it can 
easily be removed, should bo worn. Tlio logs should be covered 
w’ith a fiauncl xvmp-over, and the head protected with a flannel 
bonnet, the fiu-e licing left free. Instead of tho ordinary 
napldii, a square of absorbent wool .should be tised to receiTC the 
discharges. Tho infant should be disturbed a.s little a.s possible, 
olthough gentle clianges of position every now and then xvill assist 
projicr ventilation of the lungs. In onler to avoid chilling, the 
daily bath bhould lio omitted, and in its place the baby should 
bo gently oiled all over with warm olix-e oil. Bathing in water 
should be {leferred until the xx-cight has reached 7 lbs. 

TJiyroid has recently been recommended ns a further means of 
maintaining xx-anntli. Tho dally dose should l>o gauged by 
allowing gr. ofThyroideumSiccum for each lb. of body xx-eight. 
Iks virtue probably lies in its (Simulating effect on metabolism. 

Feeding. Prcinaturo infants xtIio xxeigh as much as 5 lbs. at 
birth ace gencroUy capable of sucking quite strongly, and they 
should then be put to the breast in the ortlinary way, beginning 
twelve hoxxre after birth. Fortlio first two or three dajs until tho 
floxv of milk is established, it will he necessary to supplement tho 
feeding, and for this purpose breast milk should bo obtained if 
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it is at oU possible and ho given from a spoon, otheruise ono of 
tlio milk mixtures mentioned later must bo used. If the infant is 
bom in a lying-in institution there should not be tho sUghtest 
difficulty in obtaining breast milk from another woman. When 
the infant can only suck feobly, the establishment of lactation is 
likely to talio a day or trro longer than usual. 

If the baby is so weak that ho is unable to suck, lie must be 
fed by dripping the milk slowly on to tho back of the tongxio. 
For this purpose a medicine dropjwr or a fountain-pen filler or a 
special Brock feeder (wliich amounts to a pipette with a rubber 
teat attached) can be used. Sometimes when the infant is very 
feeble he may be inclined to choke if fed in this way, and then it 
is much safer to pass a small catheter into the (esophagus and 
feed slowly through the iubc, allowing five minutes for the milk 
to pass into the stomach. The catheter should not pass through 
the cardiac orifice, other^'ise vomiting may easily occur. There 
is practically no danger of tho tube getting into the trachea, and 
it can be passed with hardly any disturbance, so that the method 
is one which can bo safely recommended. It should only be 
necessary to use it for a few days until the infant can swallow 
properly. 

The fceds will have to bo smaUer, and must bo given at more 
frequent intervals, than in the cose of a full-term infant, while 
tho total amount of food will need to bo relatively greater. It is 
pointed out ckewiiero that a healthy full-term baby needs 
up to two and a half ounces of food for each pound of body* 
weight per day, but a premature infant will need at tlie very least 
three ounces per pound. Feeding roust be continued through 
the night, and in tho feeblest infants it is often necessary to give 
hourly feeds. Although hourly feeds may enable sufficient 
nourishment to be taken, if an equivalent daily intake can bo 
tolerated by tuo-hourly feeding, the longer interval should Iw 
employed, bccauso it entails less mterlerenco %vftfi sleep. 

It will not be possible at first to give as much as three ounces of 
food for each pound of body-weight, in fact it may take two or 
three weeks before the infant can tolerate this amotmt. Tho 
danger of overfeeding a jircmaturo infant is as real as that of 
underfeeding, for tho digestion is but feebly (!evclo2>ed, and if 
it should be overtaxed the life of the infant is seriousl}’ jeopardised. 

SiMjcial directions are necessary for the feeding during tho 
first two or three veeks. On tho first day tho infant should be 
fed three limes ; tho sulwequent feeding will depend on tho 
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degree of premattirity. When the birth weiglit is below 4 lbs., 
feeding may have to be hourly during the day and two-hourly 
during the night (eighteen feeds io twenty-fonr hours). A 
drachm at each feed may be as much as tlie infant will tolerate 
at first. An increase of half a drachm per feed should bo mado 
cverj' otlier day, so that by the tenth day each feed amounts to 
approximately tliree drachms. A careful natch must be kept for 
signs of overfeeding, such ns Tcgurgitation of some of tlio feed, or 
more definite vomiting, or diarrhcca, or cyanotic attacks after 
the meals. These rvmild certainl 3 ’ prevent any further addition 
to tlie diet ; indeed a slight reduction for a day or two would be 
advisable. 

At about tho end of tlie second week it should be po.'ssihle to 
lengthen tho inten’als between the feeds. Meals should be giTCn 
every two hours by day and threc-hourly during tho night 
(ten feeds in twenty-four hours). The amount will have 
to bo increased, half or even thrco-fjuaTlers of an ounce 
being given at each feed. Tills change in the times of feeding 
should only bo made provided that the w eight is sliowing a slow 
steady rise. By the twenty-first day tlie amount should lie worked 
up to an ounce per feed, without, however, relaxing tho wntcii 
against overfeeding. 

After this stage has lieen reoche<1. tho need for further increases 
uill t>e indicated by the infant’s weight — and hero maj’ bo pointeJl 
out the great value to be attached to daily weighing of tho baby, 
so that the feeding may lio inotUCrtl according to tJie infant’s 
progress. IVhen the feeds have been worked up to ten ounces in 
tu-entj'-four hours, this amount should bo persisted inth until 
the weight begins to falter. Tlien each feed should bo increased 
by ft drachm every da}' until the rise in weight is rcsumcii. By 
the time the weight has reachctl 5^ lbs., Ihrce-bourly feeding 
should begin, omitting one feed at night (seven feeds in twent}'- 
four hours), 

llio directions that have just liecn given apply to the majority 
of premature infanta with a birth weight liclow 4 llrf., but each 
ease needs separate study. "When the birth weight is below 
3 lbs. the diet may have to be dcvelojjod more gradually. If tho 
weight at hirth is lictwecn -I oiid 5| His, it is iisu.aHy jiossible to 
begin by feeding two-hourly in the day-lime and three-hourly at 
night, starting with half an ouuc© at each feed and working up to 
an ounce and a half by the tenth day. 

Tlie ne.xt question concerns the sort of food to I>o given, ’fhere 
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ia no food so valuable for these infants as breast milk, and evci^' 
effort should be made to secure this. If the infant is too feeble 
to suck from the nipple, the milk must be drawn off and gh'cn by 
spoon or pipette. If the baby is capable ofBucldtrg from the breast, 
test-weighing must be carried out to make sure that sufficient 
nourishment is being given j but if the amount is insufficient, 
on no account should the baby bo tal^n from tlie breast, fur tbo 
value of even partial breast feeding is immense. Any deficiency 
should be made good, if possible, by the milk of another woman, 
but if this is unobtainable supplementary feeding may bo given 
with one of the preparations of cow’s milk about to be mentioned. 

When resort has to be made t6 artificial feeding, it is seldom 
possible to advance the diet so quickly as W’ben breast milk is 
available. Cow’s milk needs to be modified in such a way 
that the protein is either reduced in amount, or predigested by 
peptoniaation, or rendered more easily digestible by acitUfication. 
The fat also needs to be reduced, while additional sugar is required 
to bring the percentage up to that of breast milk. There are 
various ways by which a feed with these characters may be pre- 
pared. One of the most successful is lactic acid milk prepared 
in the mannei described on p. 7G ; it should be diluted witii 
equal parts of water, and then sugar in the form of dextri- 
maltose should bo added, allow'Ing one teaspoonful to every three 
ounces of tho lactic acid milk and water mixture. Peptonisod 
mlUc (for method of preparation see p. 77) is sometimes of service, 
particularly in very small infants. Tho milk should bo diluted 
w’ith an equal part of water and then peptomsed for a full half- 
hour at first, sugar being added as in the case of lactic acid milk. 
After tho first ten days, the time allowed for peptoniaation should 
bo gradually reduced, until by tho end of a month it can be left 
off altogether. 

Another milk preparation which is often useful is sweetened 
condensed milk, Dwdi\g to its low fat and protein content and 
relatively high sugar value. In the first few days it should be 
made with waterinastrength of 1 : 10, and then increased to 1 : 8. 
Because of its low concentration of protein and fat it should 
only be used as a temporary diet ; when the weight has risen 
to seven pounds it should l)o replaced by a half cream or human- 
i.«ed\)rand of dried milk. Por tho less severe cases of prematurity, 
when the weight at birth is as high as five pounds, it is'often 
l>ossiblo to start feeding with a half-cream dried milk, or an 
unsweetened form of condensed milk such as Libby’s Evaporated 
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milk or H^esstld’s " Ideal ” brand. IX the latter are used tliej should 
bo diluted 'with vatcr in tho proportion of one i>art of milk to 
four parts of "water, and a le^rel teaapoonful of sugar should bo 
added to every four ounces of the reconstituted milk. 

Tho tendency of premature infante to become ansemfe and 
rachitic has already been mentioned, and steps must be taken to 
prevent the.so conditions, Tlio anreinia may be combated by 
giving a grain of iron and ammonium citrate ^ in two feeds a day, 
beginning at the end of the first month and continuing for nine 
months. Tho anti-rachitic vitamin should aho be given from 
the end of the first month, either in a concentrated form such as 
Ea(lio.slol m. 2 daily, or Iretter still as a teaspoonful of cod- 
livcr oil emulsion twice a day. As soon as tho infant is establislied 
ho should bo allowed the advantages of natural sunlight, or in 
the u inter months e.vjjosurea to ultra-violot rays should be given. 
Fresh orange juice, a teaspoonful daily, should bo started during 
tho second month. 

A word is necessary about tho prevention of infection, to 
which premature infants arc particularly hable, Apart from tho 
strictest asepsis at the time of birth, and scrupulous cleanliness 
'in tho ordinary details of nursing', those in clmrge must bo Iboo 
of at\y respiratory catarrhs. It is a good nile for tiic mother or 
nurso or doctor to wear a face-mask when handling Ibo baby In 
* order to prerent tho possibility of droplet infection. Close admira- 
tion of the baby by the relatives must be prohibited. 

A watch must bo kejft for cyanotic attacks, M'hich may arise 
from overfilling of the stomach, from atelectasis, or from cerobral 
injury'. Should these occur, the infant must be handled with the 
utmost gentleness. Feeds should bo weakened for a day or two, 
but the total amount of voter mu-st not bo reduced. Inlialation 
of oxygen with 5 per cent, of CO^ is involuable, and is most 
satiafactorily administered through a nasal catheter, the mixture 
of gases being bubbled through warm w'ater. Inimlatioiis should 
bo given for ten mimilcs in each hour. A warm mustard bath 
may ab.o bo used to counter attacks of collapse, and gentle 
artificial respiration may at times be necessary. 

* Ilvinolao coi>sig(.s of fidlf cream Cow and Gate to which iron And Aminoninin 
citrate iiaa been added. 
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■ THE DIET OF THE HEALTHY INFANT 

Introduction. No one M'iU doubt that the most suitable food on 
which an infant can be reared is the one designed by Nature, 
namely breast milk, but unfortunately it often happens that breast 
milk is not available, and then some substitute has to be employed. 
Almost always the substitute is coir’s milk, but its composition 
dififera from that of breast milk, and so it is generally necessary 
to modify it with the object of making it ns easily digestible as 
is breast milk. Tliis can he accomplished in so many difierent 
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ways that the student who seeks one simple and reliable method 
is likely to think the subject of infant-feeding’ most complex. 
It is irell for him to remember tlwt no one variety or brand of 
cow’s milk, vhether fresh, dried or condensed, transcends all 
others, and there is no doubt that jierfoctly healthy babies can 
bo brought up on various systems of cow’s milk feeding. ’ In 
practice it is found that digestive disturbances and nutritional 
failures in infancy are due less often to defects in the composition 
of the milk than to errors in the amount allowed, or to faults 
in the actual techniqtre by which the food is given. 

sa 
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In this chapter the diet of healthy infants will be dealt ^^^til, 
leaving to the next chapter the consideration of tlie management 
of infants whose digestion is for one reason or another at fault. 
In tiie first place certain plvysiolc^ical aspects of the subject 
may be mentioned. 

Snekitirj. The mechanism of sucking is admirably adapted to 
the purpose of taking in fluid, and is brought aboxU by the 
combined action of the tongue, cheeks, and palate. 'Die lips 
play only a small part in the process, which accounts for the fact 
that sucking is generally performed quite well by babies nho 
liave a hare-lip, while on the other hand a cleft-palate may make 
sucking impossible. It is a normal happening fora babj' to sn allow 
air into tho stomach during the act of sucking, and after a meal 
the stomach generally contains a large bubble of air. The 
common practice of sitting a baby up at the end of its meal is 
necessary to facilitate the oscape of this air. E.xcessive swallowing 
ofnir, or failure to “break the %rind” after o feed, may account for 
much discomfort and actual dyspepsia ; so also did the oh! 
practice of UTappbig a long binder tightly round tho infant’s 
abdomen, preventing the natural expansion at the end of a meal 

DigaUre Jvkes. The various digestive juices are all present 
in tho infant, and tho mechanism for digesting (ho main compo- 
nents of food is ready at birth. Although starch-splitting ferments 
aro present at this age, experience shows that young infants 
are likely to suffer from excessive fermentation in tho intestine 
if starch is given, leading to intestinal colic and the passage of 
green frothy stools. It is generally svise to omit starch from the 
diet until the infant lias reached fis-c or si.v montlis of age. 

Character of Stools. After the first four or five dayv«wji^i 
the passage of meconium ceases, the stools of a breasf-fed 
infant should be soft, yellow, and slightly acid to litmus. 
Two or three should be parsed during tlio day. Infants fed on 
cow’s milk should pass stools svhich, although more variable 
in consistence, are fonned and jtUow, with o slightly alkaline 
reaction. Curds, svhich aro not present in a healthy stool, 
appear as yello;»ish-white plaques generally about ns large as a 
split pea. Almost always they arc eompa'od of fat, and are 
soluble in ether and will float on water. Occasionally protein 
curds are passed ; they arc larger, tougher, of a hrownl«h colour, 
and do not dls-solve in ether. 

Wien an infant has diarrhpsa the stools are aonictimes green, 
the colour being due chiefly to excessive oxidation in tho intestine 



PBYSlQWaiGAL PRINCIPLES 


41 


by bacterial action. Sometimes it happens that stools which 
are yellow when first passed turn green later on, and this may bo 
confusing unless the colour of the fresh stool is carefully noted. 
A green frothy stool contalniog bubbles of gas is a sure indication 
of too much carbohydrate in the diet. Excess of fat in the diet 
leads at first to the passage of large pale dry stools, but if the 
excess continues they become loose and sour-smelling. 

Ainowil of Food required. Many of the troubles of infant 
nutrition arise because the baby fa receiving either too little or 
too much food, and therefore it is of great help to have some 
simple means of determining the amount of food that a baby 
requires. When dealing \rith healthy babies it fa better to bo 
guided by the weight than by the ago. The fallacy of rel 3 dng 
upon the age will bo realised by considering the case of a healthy 
newborn baby. Tlie birth weight may be anything between 
6 and 10 lbs., and yet the 10 lbs. baby would certainly not be 
satisfied with an amount wliicli would satisfy the 6 lbs. baby. 
A safe rule is that a healthy infant needs in the twenty-four hours 
two and a half ounces of'fiuid for.cach pound of body-freight, 
the fiuid being either breast milk or some suitable substitute. 
The total amount of food for the day, determined In this way, 
must then bo divided into the number of feeds that the baby is 
to receive. Feeding every threo hours (6 a.m.. 0 am., 12 noon, 
3 p.m., 6 p.m. and 10 p.m.) means six feeds a day, four hourly 
feeding (0 a.m., 10 a.m., 2 p.m., C p.m., 30 p.m.) meam only 
five feeds, so that obviously a baby fed every four hours will 
need more at each feed than if lie is fed ororj' threo hours. To 
take an example, an infant weighing 12 lbs. will require 
12 X 2 J = 30 ounces of fluid in the day. If ho is being fed every 
threo hours ho should have five ounces at a feed, but if lie is fed 
every four hours each feed should be six ounces. This is the 
full allowance ; not all infants W'lll take the full feed, and if 
such bo tlio case the last half ounce should not ho forced. Of 
course the strength of the food fa equally important, but that 
aspect will bo dealt with later, wlieri tho various modifications of 
cow's milk arc considered. It must also bo homo in mind tliat 
owing to their relatively large skin surface infants lose fluid 
easily, and in hot WTathcr cspedally they may become fretful 
'owing to thirst. An ounce or more of boiled water should then 
bo given between tho regular fecd.s even if it means that tho 
allotted amount of 21 ounces of fluid per lb. of body-weight is 
exceeded. 
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Other methods are used to calculate the amount of food for an 
infant, but they lose the advantage of siiriplicity. For instance, 
a healthy infant requires in twenty-four hours approximatel5' 
fifty calorics for each pound of body-weight, and a diet may bo 
built up to satisfy the number of calories required. This method 
demaneb a knowledge of the calorific value of the various milk 
preparations, and at any rate in this couotry the large number of 
proprietary infant foods makes such a method unwieldy — and 
one has still to take into account the amount of actual fluid 
wliicli tlie baby needs. 

The calculation of the amount of food for a weak and wa.sted 
baby is a different matter. Here the actual weight would be 
misleading, and the calculation should be based either on the 
evpccted weight or else by using the age of the infant. If the 
age is used, a useful guide is that so long as an infant is fed 
thret hwrly he may take up to one ounce more at a feed than 
his ago in months. For instance, an infant of four months may 
take up to five ounces at a feerl, provided ho is fed thrcc-hourly. 

rttn« 0/ Fttdinq. On the first day after birth the infant 
should bo put to the ^breast every six hours and be allowed to 
suck for about ten mintites ; on the sccotid day ho should feed 
every four hours ; after that it is generally best for the baby 
to be fed every three hours, at any rate for the first two or three 
months. Night feeding is unnecessary for healthy babies, and the 
habit of going from 10 p.m. until 6 a.m. should start at birth. 
Although.some babic.s con bo trained from birth to take their 
feeds at four hourly intervals, H is not a good working rule 
because it so often loads to underfeeding, and, in the m6Ii?e of 
dj-speptio symptoms which follow, the original cause — that of 
feeding at too long intervals — is likely to bo overlooked. As a 
general rule the most successful plan is to feed an infant every 
three hours (sLx feeds a day) for the fust two or three months, 
and then to change over to four-hourly feeding. 

Before leaving this subject, the importance of regularity in 
feeding must be emphasised, A mother will sometimes state 
that she feeds her infant whenever he cries, presuming that his 
ctj’ing Is duo to hunger. It then becomes v. ell-nigh impossible 
to tell how much nourishment the infant w receiving, and more 
often than not this sort of practice leads to digestive disturbances. 
Of course a hungry infant uill ciy', but the proper management 
is to increa-so the amount atcacii meal, not to feed indiscriminately. 
A baby should have his mcaU at regular intervals and if he is 
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asleep at feeding time he should be roused sufficiejitly to such- 
Then occasionally a mother will time the next feed from the 
.end of the previous one instond of from the beginning. Feeds 
vary considerably in the time taken, one meal being over in 
ten rainufes, another taking half an /tour or more, so that this 
Avay of timing the feeds leads to much irregularity. The interval 
should, of course, be measured from the beginning of one meal 
to the beginning of the next. 

Weighing, The best guide to an infant’s progress is afforded 
by regular weighing, which should be recorded once a week 
during the first six months, and once a fortm'ght from then until 
the first birthday. More frequent weighing may lead to needless 
an.\iety owing to the normal doily fluctuation in weight. A satis- 
factory weekly gain is four to six ounces. So long as the weight 
rises satisfactorUy, and the infant is contented, there i\ccd be no 
concern about his progress. 

BREAST feeding 

As an infant food, breast milk has soveral advantages over 
otlier milks. Its composition is well adapted to the physiological 
requirements of tho infant’s digestion, os a' rule it contains an 
adequate supply of vitamins, and it possesses certain protective 
antibodies of specific value to tho growing infant. It is also given 
at a uniform temperature, and has the groat merit of being clean. 
Breast milk is often a deciding factor in the survival of a prema- 
ture infant or one enfeebled by disease. 

Composition of Breast Milk. For tho first few days after birth 
tho breasts secrete a thin yellow slightly alkaline fluid called 
colostrum, wluch is relatively richer in protein and poorer in fat 
and sugar than breast milk. Holt gives tho percentage com- 
position of colostrum during the first two days after birth as 
follows ; — 


rtiMnUgA OoiKpwHiott of 
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Microscopically colostrum is characterised by the presence of 
large cells which arc filled with fatgninulcs— colo.stmm corpuscles. 
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Colostrum is of ttilue to the baby as a means of introducing 
food in a very easily digestible form, and it is also thought to 
transmit in iU high protein content antibodies and protective 
substances from the mother to her infant. The secretion of colo- 
strum lasts for about a week to ten days. From then until the 
end of tlie first month the milk gradually attains its mature 
proportions, which it then maintains practically unaltered for 
about nine months. 

Average samples of btea.st milk taken between the first 
and ninth month after birth show the proportion of the main 
constituents to be as follows (Holt) ; — 


rete«nt*g« (oiD(<odtloo ol llrfUt Milk. 
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The caloric value is approximately twenty calories per ounce. 

Tlio protein ia in two forms, lactalbumin and caseinogen, 
the former being present in approximately twice the amount of 
the latter ; this is a state of affairs ^vhich is more than reversed 
in cow’s milk, in which the caseinogen is from three to five times 
AS plentiful as the lactalbumin. Ilie casein curd of human milk 
is produced by the conversion of soluble caseinogen into insoluble 
casein by the action of rennin in the presence of calcium salts, 
and is a fine small curd, differing very much from the heavy 
curd of cow’s milk. The fat of breast milk is present in a fine 
emulsion, and the carbohydrate is entirely in the form of lactose. 
Of the.se tluree cliief constituents, the fat is subject to slight 
variations in amount, while the sugar is the most constant. 

Of the mineral salts, iron is presjcut only in small amovmts in 
both human and cow’s milk. The iron content of breast milk 
IS about 0’16 mgm. per cent. 'Thin is insufiicient for tie needs of 
the growing infant, and during the early, montlis the reser%’o of 
iron which has been stored in the liver during fujtal life Is drarni 
upon — as is also the store of copper. Tliis satisfies the infant’s 
requirements for aljout six months, but unless iron in some form, 
such 03 meat juice or meat and vegetable hrotb, is then added 
to the diet, a hj-pocliromic typeofanaimia is verj' likely to appear 
(nutritional anzemia). Trovided that the mother is healthy, 
getting out of doors eveiy day, ami taking a diet which includes 
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an ample supply of vitamins, the vitamin content of her milk 
is adequate for the cliild’s necda. 

Variations in Quantity. The amount of breast milk which the 
baby obtains is estimated by teat-feeds, that is to say by weighing 
the infant at the beginning and again nt the end of a feed. The 
difference in t!ie weights indicates the amount of milk which the 
baby has drawn off. While the test-feed is being carried out 
the napkins must not be changed, becau.se any urine or feces 
voided during the meal must be included in the second weighing. 
Test-feeds are of the greatest help in deciding whether tiie 
infant is getting sufficient nourishment frpm the breast, but as 
the amount of breast milk at consecutive feeds way vary by as 
much as two or three ounces, weighings taken only at one meal 
are of little wlue. It is essential to test-feed nt each meal 
over a twenty-four hour period : it is then possible to arrive at 
the averaffe amount of milk per feed. The first feed of the day 
is generally the largest. Tallerman and Hamilton,^ from a series 
of analyses, concluded that the midday breast feed was only 
slightly more than half the early morning feed, wliilo the last 
feed at rfight tended to be a little greater than the midday feed. 

Not only does the secretion of breast milk vary during tho day, 
but also, of course, with the ago of the infant While only an 
ounce is secreted at each feed during the first week, by tho third 
month tho average secretion per feed has risen to four ounces, 
and at the sixth month to six or seven ounces. Tho amonnt also 
varies with tho stimulus of sucking, for Budin* has B!io\vn that 
tho amount of a wet-nurse’s milk increases with the number of 
infants she is suckling. 

Domestic cares and worries have a definitely adverse influence 
on the supply of breast milk. This is particularly obvious in 
hospital practice, whore one so often is told that the breast mi!k 
failed as soon as the mother " got up ”, wliicU meant returning 
to a full day’s work. In order to keep up the supply of breast 
milk, a re.st in tho middle of tho day for an liour or so is important. 
Tho 8\ipply is likely to dwindle if the mother is worried hecnu.'so 
her baby is not getting on, and tho more sho worries tho less 
milk she has to offer the infant. It is essential to restore the 
mother’s confidence, and often n short spell of supplementary 
feeding may be tho best way to do this, for as the baby begins 
to go ahead tho mother ceases to worrj’ and her breast flow 

' Tntlerinan and IfaimKon. “tnfnnt Nutrition,” London, IOCS. 

* lluiUn, “ Tho XuisUng ” raris, 1007. 
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increases. Efforts to increase tlie amount of breast milk include 
light massage of the breasts, and douching them alternately with 
hot and cold water. The use of galactagogues sucli as “ Lactagol ” 
— of which ft tea-spoonful may be taken thrice daily — is occasion- 
ally helpful, but more oitcn is disappointing. 

Variations in Composition. The fot is the most \’ariahle con- 
stituent of breast milk, At the midday and afternoon feeds 
it may be a-s much as 2 per cent, above the amount in tho 
early morning feed, and not only does it vftrj' at different 
meals, but it also varies during the meal. Tho milk taken 
at the end' of a feed (the strippings) may contnin three or 
four per cent, more fat than a sample at the beginning of a 
meal. The practical importance of this is that if the infant 
is to derive the full benefit from the milk he must empty one 
breast properly before l>eing put to the other breast, Mothers 
often feed their infants for ten minutes from each breast ; this 
is satisfactory provided that ten minutes Buffices for the infant 
to empty each breast, but otherwise it is better to advise tliat 
alternate breasts are properly emptied at consecutive feeiU, 
the other breast then being used to moke good any deficit. TJio 
variation in fat must also be remembered when a sample of breast 
milk is taken for analysis. Either tho whole content of a breast 
should bo 5nal>ve<l, or tho infant may be allowed to suck for 
about five minutes before taking a sample. Tliis will approximate 
to the middle of the feed, and analysis will then give n fair idc.i 
of the strength of the milk. 

There is a tendency during the nine months of lactation for 
the protein to diminish in amount and the lactose to increase, 
but thc.Bo changes are too small to bo of importance. 

Unless tho breast milk is of poor quality, it is very difficult 
to affect its composition by altering the mother’s diet. A deficient 
maternal diet simply leads to a retluction in the total output of 
milk rather than of any particular constituent. It is unncccssaiy 
ibratruTHOTg-morih.TAjriiAuexTfmqattnf^isTo/nTnyranrfncfi jboa’s ; 
it is more important for her to have n well-balancetl diet containing 
all the ordinary FcxkIs and with a liberal amount of fluid. Jlilk, 
butter, eggs, meat and fre.s)i vegetables Bhoiild all be included for 
their vitamin value, but an excess of them is not called for. 

It is well to remember that certain dnigs given to the mother 
.may be excrefi'd in the milk, and so may affect the child. Cathartic 
salts, belladonna, arsenic, the salicylates, iodides and htomides 
may reach the infant in this way. 
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Technique of Breast Feeding. Efficient breast feeding should 
bo n quiet and comfortable jixooe^ for both motlier and baby. 
The mother should sit on a low chair, holding tiie baby in the 
crook of one arm so that the other hand is free to manage the 
nipple. TJio infant’s face must not become buried in the breast, 
since this would prevent him from breathing comfortably through 
Ijjs nose ; lack of attention to this detail will account sometimes 
for a mother saying that she cannot feed her baby becatise he 
keeps turning away from the breast. 

■ A breast feed generally lasts about twenty minutes. An infant 
will take all it requires in that time, aithoiigli some infants if 
allowed to do so will suck for three-quarters of an hour ot more. 
Most of this time they are not really sucking, but merely moutliing 
the nipple. Consecutive feeds should always begin on alternate 
breasts, making sure that one breast is properly emptied at each 
feed, since incomplete emiftying of a breast will lead to a gradual 
diminution of the amovmt of milk secreted. The decision to give 
one or both breasts at a feed depends simply upon the amount 
of milk produced. 

At tlie beginning and end of tho feed tlio nipple should be 
swabbed with weak horacic lotion, because although breast milk 
is to all intents and purposes sterile, if there are any bacteria 
they will come from tho nipple and the openings of the larger 
ducts. 

Contra-indications to Breast Feeding. Diseases oj the ilother. 
The appearance of any of tho acute infectious fevers in tho 
mother >rill necessitate weaning. Chronic nephritis also 
excludes nursing, not tliafc the milk is detrimental to tho infant, 
but becouse the extra strain thrown on tho maternal health 
is hannful. Eclampsia is another contra-indication. A mother 
wlio is sufTering from pulmonary tuberculosis should not be 
allowed to suckle her infant, partly becauRe after parturi- 
tion tho pu]mon3r>' condition is very likely to light up, and 
also because there is a considcmblo risk of tho baby l>eeoming 
infected with tuberculosis — not tlirouglr tho mother’s milk unless 
tlio breast is also tuberculous, but by direct inlmlation from lier. 
When the mother is sufrering from malignant dtsea-so it is as a 
nilo wiser to wean the infant. 

Breast feeding may safely continuo after the return of tlie 
mciustfual pcriotls, hut if another pregnancy begins during 
lactation it is hotter to wean the baby, so that there may be no 
extra ealh upon tho motber beyond those of the fmtus. 
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Diseafes of the Breast. Severe letraclion of the nipple 
make ordinary sucking impa'siblc ; ns much as possible of the 
milk should then be drau-n off from the breast with a pump. 
Fissure of the nipple generally makes sucking so painful as to 
neccs-sitatc Meaning. It is best treated by bathing several times 
a day with boracic lotion and then cither cauterising the fissure 
with silver nitrate or painting it with Friar’s Balsam. A fissure 
can usually be healed in about a u-eok and then tlie infant may 
return to the breast, but it will be necessarj* to protect the part 
with a nipple shield. When suppuration occurs in the breast, 
M-eaning is, of course, necessary. Malignant disease and tuber- 
culosis of the breast are absolute bars to breast feeding. 

Disease of the Infant. The deformities of hare-lip and cleft- 
palate may be sufficiently severe to prevent suction either from 
the breast or a bottle. The breast milk must then be draum off 
and given to the infant from a spoon or a pipette. It is difficult 
under such circumstances to maintain the supply of breast milk 
without the natural stimulus of the baby’s suction, and resort 
generally has to be made to artificial feeding. 

Inadequate Reasons for Weaning. One or other of the aliovo 
indications is not os a rule the rea.son of premature u-eaning, more 
often one is told that “ the milk did not agree with the baby ”, 
or “ the milk gave the baby eucU a lot of \sind Generally 
these disturbances could have been quickly remedied uithout 
recourse to sveaning, and in most case.? they con bo traced to 
one of the three following cau.''e8 : Faulty technique of feeding, 
overfeeding, or underfeeding. It is verj' exceptional for the 
composition of the milk to upset the baby, and to Mean a child 
prematurely from a mother who can still produce milk is often 
to coiirt disaster, for an undiscovered fault in the technique 
of breast feeding is likely to continue in bottle feeding, and also 
there may bo a real difficulty in finding a suitable artificial food. 

Faulty technique of feeding. In this categoo’ are included those 
infants who turn away from the breast hccauso they are held too 
closely and are partly smothered. Congenita! enlargement of the 
adenoids, and snuffles a.s.sociafcd Mitli catarrhal rhinitis or with 
syphilis, may make nose breathing difficult and interfere vith 
sucking, but in these cases the difficiiUj’ of sucking is just as 
great from a bottle as from flic breast. Tm-o drops of liquid 
paraffin instilled info the anterior nares a minute or Im'o before 
a feed is duo will help to make the breathing easier just wlnJo 
the meal is in progress. 
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Another technical fault may bo tliat tlie feeds arc spaced too 
far apart, ijsimlly.at four-hourly intervals, with the result that 
the baby is unduly hungry at meal times ; he then sucks too 
greedily and gulps down large quantities of air with the millc. 
The weight ceases to rise, and there is much ilatiilence ivitli 
attacks of colic and screaming. All that is needed is to reduce 
the times of feeding from every four hours to every three hours. 
Half an ounce of boiled water at the beginning of a feed will 
tend to keep the baby from sucking too greedily, aiid a carmina- 
tive mixture after the feed -will often prove useful. Some such 
prescription as the following may be given : — 

Sodii bicarb, gr. 

Sp. amtiion. aroiuat. m. 2^. 

Tine. card. co. in. 

Aq. anctUi ad 3i- 

Tlie addition of chloral gr» ^ will help the infant to settle off to 
sleep after the feed instead of tossing fiotfnlly. 

Overfeeding. This is an uncommon fault. The infant is likely 
to regurgitate some of the milk at the end of t}»e feed, and 
although at first the gain in ueight is rapid, ond the baby seems 
to be doing verj’ well, the stools arc largo and frequent, and later 
become loose, curdy and green, while the weiglit no longer rises. 
Test feeds should always be carried out before making the diag- 
nosis. The correct management is to lengthen the interval 
between the feeils, and to limit each feed to the contents of one 
breast. A little boiled water before feeds unll uUo help these 
ca-scs, partly by curbing the baby’s appetite, and n!«o by diluting 
the milk. Occasionally the mother is found to be taking an 
unnecessarily large diet with the intention of maintaining a 
good supply of milk. 

Underfeeding. This is mudi more frequently met with than 
o^'erteedfng. The hfatory usually ra that fftc baby Backs 
vigorously for a few minutes before turning away from the 
breast, or he may go on sucking for some time after the breast 
is empty, swallowing a good deal of air, which leads to attacks 
of colicky pain. Under sneh circiimstancca the gain in Aveight 
is nogbgiblc, the bowels are likely' to l)o constipated, and tfio 
motions are sinall. Test feeds over a period of twxiity-four hours 
will at once indicate the degree of imderfocding. Treatment 
consists in giving botlr breasts at each feed, and care nmst be 
taken to see that the infant is not allowed to continue sucking 
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nftef the breast is empty. If, in spite of feeding from both breasts 
everj' tJireo hours, test feeds still show a deficit, it must be made 
good bj' supplementary' feeding. 

Supplementary Feeding. Supplementaty' feeding may be carried 
out either by replacing on© or two breast feeds entirely by bottle 
feeds.’or by giving the baby a smalt amount from a bottle after 
each breast feed. The supplementary feed should never be given 
before the breast feed, otherwise the infant may soon come to 
prefer the bottle and refuse the breast. The first method is 
the more simple, a bottle being given in place of the midday 
and 6 p.m. breast feeds. If it is necessary to replace three breast 
feeds, this would be done at 0 a.m., 3 p.m. and 6 p.m. The 
better method is to supplement each breast feed except the early 
morning feed, because then the breasts will more frequently 
receive the stimulus of sucking. At each feed the babj' should 
first of all empty both breo-sta, which he will do in about a quarter 
of an hour. The amount of supplementarj’ food required must 
tUcrv be gauged by test feeding. Test feeds need not be done at 
every meal, it will be sufficient to test feed over twenty -four'hour 
periods twice a week. The progress of the infant’s weight will 
give the surest indication of whether enough of the supplementary 
food is being given. 

It Is a mistake to make the sujiplcmentaiy food too sweet, ns 
the infant may then prefer it to the breast miUc. Two parts 
of milk to one part, of water with a teaspoonful of sugar to 
every four ounces docs very well, or a half-cream dried milk, 
prepared by adding a drachm of milk-powder to an ounce of 
water, may bo used instead. 

Wet Nursing. In the case of a premature or feeble baby, 
brea-st milk is often essential, and if the mother is unable to 
nurse her infaut, the services of a wet nurse may be invaluable. 
When a wet nurse is chosen she must undergo a preliminary 
examination to be sure that her health is gowl. Tuberculosis 
and syphilis must be excluded, and a Wa&sermnjm reaction sliouUl 
bo performed. The wet nutso’e own inra]\t should also 1)0 
examined, as evidence of syphilis may be found oven when 
examination .of the mother has failed to do so. Tlio wet nurse 
sliould be nlloued to keep her o^vn infant with her, for if her 
supply of milk Is to remain aatkfactorj’ slie mmt bo protected 
from unnece'ssary anxiety — such as separation from her baby 
would entail, . 

Seeing that human milk does not varj’ in composition between 
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the first and liintli months, it is not necessarj' that the ivet 
nurse’s infant should be of the same age as the foster-child, and 
by employing a wet nurse whose infant is at least tiircQ months 
old, one can judge the effect of her milk upon her own child. 
But however sturdy her own infant may be, there can be no 
guarantee that the milk will suit the foster-baby. Dobbas ^ 
has recorded an infant who was fe<I from its mother for three 
months, and then the milk of a wet nurse was substituted, 
but witli the first two feeds after the change the infant suffered 
from such severe anaphylactic sliock that the services of the u-et 
nurse had to be discontinued. 

ARTIFICIAL FEEDING 

When breast milk is not available, and resort has to bo made 
to artificial feeding, almost invariably cow’s milk, orsomcroodifica- 
tion of it, lias to be used. A knowledge of the comparative 
composition of human and cow’s milk is thercfoi-c essential to 
the study of the artificial feeding of infants. 

Composition of Cow’s Milk. Fresh cow’s milk should bo 
amphotorio or slightly acid. Its compo.sition is sliown in tho 
following table : — 


rerr«nut« Comt»«l(lon «t Cow** Sinic (Itolt). 
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These figures apply to the milk of most breeds of cattle, hut tho 
milk of Jersey cows is richer in all constituents, especially fat, 
whicii may be as high as 5*5 per cent. The caloric value of 
cow’s milk is approximately 18 calorics per ounce. 

.Compared with human milk, cow’s milk is more than twice 
as rich in protein. The proportion of caseinogen to lactalbumin 
is iilso/Vcrj' different in tho two milks, for while in Iiuman milk 
there is t\rico as much lactalburoiu as caseinogen, cow's milk 
contains from three to five times as much cn.'^cinogcn a.s lactnb 
bumin. When this high content of cnscinogen rcache-s tho infant 
stomach a l.argc and tough curd is protliiced, which nccoimts for 
* i:., rart0’^Miea^r, tOSC. 59, 50fi. 
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some of the difficulty young infanta may experience in digesting 
cow’s milk. 

The amount of fat in cow’s milk is the same as in human milk, 
and if the milk is collected from a mixed herd tlie percentage of 
fat shows little variation, but it is not in so fine an emulsion, 
which makes its digestion more difficult. Tho amount of lactose 
is considerably less than in human milk, and so additional sugar 
is required. In many of the proprietary preparations of dried 
cow’s milk tliis addition of sugar is made by the manufacturers 
(see later). 

The mineral salts are present in sufficient amount for the 
infant’s requirements, calcium, sodium, and potassium salts 
being particiilarl}’- plentiful. The proportion of iron Is, however, 
very araaU — 0-06 mgm. per cent. — which is even less than in 
human milk. It has already been point«l out that breast-fed 
infants require iron in some form added to tho diet after the 
sixth month, and this is equally necessarj* for infants reared on 
cow’s milk. 

Fresh cow’s milk contains all the various vitamins, but their 
concentration is subject to variation. For instance, cow’s milk 
during the summer is richer in anti-rachitic vitamin than during 
the winter, when often the aniniais aro entirely stall-fed, and so 
are not o.xposed to the sun’s rays. It is also important to bear 
in mind that one of the effects of heating cow’s milk is to destroy 
its content of vitamin C. * 

Grading of Cow’s Milk. Tho value to the communitj' of a milk 
supply which fs safe from bacterial contamination cannot be 
exaggerated. That tho milk should be free from infection uith 
tubercle baeillt is jierhaps of greatest importance, but pathogenic 
organisms or spores of any sort ought not to be present. The 
necassity of a bactcrially clean milk .•supply has been officially 
recogni-sed since the AliUr and Palries Act of 1022. Tho Milk 
Order of 193G has substituted tho three following classes of milk 
the the. ptevinua gco/lea, 

1. TubercuUn-lesl&l Milk. This milk is drawn from hcnls which 
have to be submitted to tuberculin tests every six montlis. Tlio 
tnilk, which before delivery must not Iw licntcd, may cither bo 
bottled on tho farm or by the dealer, and tho bottle must bo 
clo'cd rrith a tight disc and covered with a Buitablc outer cap to 
make a complete seal, and bear on it the dale of milking. TliLs 
milk must not contain more Ilian 200,000 bacteria per c-c., nor 
any colifomi organisms in 0-01 c.c. The price of milk prepared 
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under these jirecautions is unfortunately about twice that of 
ordinary milk. i 

A special licence is required for the sale of Tuhercnlin-tcsted 
Milk which ha.5 also been pasteurised. The bottle must bear 
the designation *' Tuhtrculin-ttsUd Milk [Pasteurised)." 

2. Accredited Milk. This milk is drawn from cattle uhicli are 
submitted to a veterinary inspection every three months. No 
cows wliicli, to the knowledge of the producer, have reacted 
positively to tuberculin tests may be included in the herd, but 
routine tuberculin tests on the herd aro not performed ; othenviso 
the bacterial content conforms \9ith the mtUc in Che previous class. 

3, Pasteurised Milk. In this grade the milk before delivery 
is heated to 145® to 150® F., ‘for half-nn-hoitr, and then is 
quickly cooled to a temperature not Jiigber than 55® F. Tlie 
bacterial content of this milk must not exceed 100,000 organisms 
per c.c. 

Sterilisation of Cow's Milk. Even the finest grades of fmsh 
cow’s milk possess a bacterial content considerably in excess of 
broast milk, and tlicrcforc before cow’s milk can be regarded as a 
suitable food for infants it is necessary to carry out some fonii 
of sterilisation. The two methods by which cow’s milk can be 
sterilised In the home aro by boiling and by pasteurisation. 
^^^\en boiling is the method selected, it is sufficient to heat the 
milk until it rises in the saucepan, or a better method is to warm 
the milk in a double saucepan until bubbles arc rising to the sur- 
face. This corresponds to a temperature just below boiling, 
and the milk 'should be kept at this temperature for two or three 
minutes before cooling. 

Pasteurisation implies raising the millr to a temperature of 
155® to ICO® F., and keeping it nfc that temperature for twenty 
minutes to half an hour before it is allowed to cool. There aro 
several different pattenis of apparatus for effecting pasteurisation, 
•but the principle is the same in all, tlio milk being put into bottles 
which arc heated in a water container fur the i^jquistto time. 

It is essential that sterilisation should be done sufficiently to 
destroy the tubercle bacillus, and this is accomplished cither by 
raising milk to the boil or by pasteurisation. Other iKithogemc 
organisms are killed at a slightly loner tenipcnvturc than tlio 
tubercle bacillus, for instance streptococci are destroyed at 
G5® C. (160® F.), while B. coU and the organisms of dysentety, 
ti’phokl, cholera, diphtheria and malta-fercr, are killed by Ijoiling 
or by maintaining the milk at 60® C.(140®F.) for twenty minutes. 
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Tlicro is 110 doubt tliat pasteunsation of milk makes it a perfectly 
f^nfo infant food, and ncluaUj’mostof tho milk consumed in London 
is pasteurised before delireiy. It lias alnaj-s seemed to the author 
that in a private house the boiling of milk is not-only carried out 
more quickly and simply than pasteurisation, but is also cheaper, 
and therefore is the method of choice. 

Both boiling and pasteurisation produce other effects on milk 
besides sterility, and from this point of view there is little to 
choose between tlio two methods. The casein curd of heated 
milk is a little easier to tligest than the curd of raw milk because 
it is rendered finer and softer, while if the milk is brought to the 
boil the lactalburain coagulates and accounts for the thin skin 
which forms on the top of thh milk. The fat and the lactose 
aro unaltered unless the milk is heated above boiling, when 
carnnielisation of the sugar may give the milk a rather unpleasant 
flavour. With regard to the vitamins, the fat-soluble vitamins 
A and D are heat-stable, but the anti-scorbutic vitamin C is 
largely destroyed, and therefore when on infant is fed on a milk 
which has been sterilised by heating, it is essential to replace 
this vitamin by giving fresh fruit juice. 

The only disadvantages of sterilising milk are the destruction 
of vitamin C, and a slight alteration in the taste ; tliero is no 
evidence that sterilisation by beat dimioishM its nutritive value. 
The advantages aro that the risk of tuberculous infection is 
avoided, as is the cliance of other bacterial contamination, 
and tho protein is rendered cosier to digest. The advantages 
easily outweigh tho disadx-antages, and »o long as'the necessity 
of replacing vitamin C in the diet is borne in mind, it should 
always bo recommended that cow’s milk intended for infant 
feeding should be stcriliseil by one of these tw o methods. 

Technique- of Bottle Feeding. It is important that attention 
should be paid to the small details of bottle feeding, for it is 
surprising how often a mild digeslivo disturbance con be traced 
to some simple error in the way tho fee<l is given. When the 
milk is pasteurised in a private bouse, it is more convenient to 
prepare at one time enough bottle feeds to Inst the whole day, 
then merely warming a bottle at each feed. Otherwise each meal 
should bo pTcparwl separately. After tho feed ha« been given, 
the bottle and the rubber teat and valve should be washed 
thoroughly in boiling water and then be placed in a dish and 
covered with water which has been boiled, remaining there until 
tho next feed is due. 
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Caro must bo taken to see that the hole in the teat ia the right 
size. Tins can easily be gauged by shaking the bottle, when if 
the liole is the correct size each shake should produce one drop 
of milk from the teat. If the hole is too large the meal is taken 
very quickly, and a good deal of air is gulped dou*n ; noisy 
eructations follow, some of the milk is regurgitated as well, and 
colicky attacks are a common sequel. If the liolo is too small 
the meal may become an interminable affair, and the infant may 
give up sucking before the bottle is emptied. A failure to gain 
weight is the inevitable result. 

When the feed is actually in progress the infant should be owt 
of Ids cot, and propped up on the mother’s arm, as this facilitate.s 
swallowing and prevents regurgitation. The practice of propping 
tho bottle on a pillow within reach of the baby’s mouth, so that 
the infant can continue his meal imattended, is a thoroughly 
bad one. The bottle must, of course, bo kept tilted so that tho 
teat is alwaj’B filled with milk, otherudse a good deal of air will 
be swallowed. 

Wholc-znilk Feeding. Although Infants win sometim&s thrive 
satisfactorily- if they are reared from birth on undiluted cow’s 
milk which has simply been svveetencfl, it is not a method of 
feeding that can bo confidently recommended. The greater 
concentration of caseinogen and the more coarse emulsion of 
the fat of cow’s milk as conjpare<l ivith breast milk call for some 
preliminary adjustment before cow's milk can bo safely 
depended upon as an infant food. Undiluted cow’s milk should 
seldom be used below' six months of age, but from then otrwTirds 
there is seldom any need to continue to dilute it. ■ 

DUuted-milk Feeding. Tho purpose of diluting cow’.s milk, is 
simply to render it more easily digestible, particularly with regard 
to its casein and fat content. In addition to diluting the milk, 
enough sugar must bo added to bring the carbohydrate value up 
to that of breast milk, but it must be (inderatood that no amount 
of manipulation of cow’s milk win in trutli ** hu’manise ” it. 

Degree of dilulion. After the end of the 'first fortnight it is 
umicccssary to dilute cow’s milk below a strength of t\vo jiarts 
of milk to one part of ^vater. If on infant cannot tolerate this 
strength of milk and water it is belter to give one of tho 
proprietary tlried-milk foods than to give weaker dilutions 
of fresh milk, for this will almost certainly* lead to severe, 
underfeeding. During the first fortnight tho milk should bo 
diluted uith an equal quantity* of water ; from then until the 
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fourth month the amount of milk should he double the amount 
of water, and from the fourth to the eixtli month tho mixture 
should be enriched to three parts of mhk and one of water. 
After the sixth montji dilution h seldom needed, and a healthy 
infant can then bo given undiluted milk. The changes in the 
strength of the mixture shotdd not be made sud<leuly, but should 
be carried out gradually by altering the strength of one feed in 
the day to start uith, and taking about a fortnight before all the 
feed-s in tho day have been strengthened. 

Tlie following table shows tho proportion of milk and diluent 
that should be used until the ninth month, and aUo gives the 
percentage composition of the resulting mixture . 


rertod. 1 

rwportluo cf 1 

MUk U«Crr 

iVot^In 
(I*« «nl ) 

F«t 

( 1 ‘crcent ) | 

(p£re»nt) 

0-2 weeks . . i 

1 

1 1 

1 

I-75 

1 

1’75 1 

2-4 

2 veeks-4 months. 

2 ' 

1 1 

2-3 

2-3 1 

3-2 

4-0 months . 

3 1 


26 

2-0 1 

3-0 

6-9montIi.s . 

milk 

1 1 

35 

1 

3*5 

1 4'7o 


AMiiion of Sugar. A level teaspoonful of sugar when added 
to a tlireo^ounco feed increases the sugar by roughly 5 per cent. 
Of course, such measures cannot bo e.xact because domestic 
tea-spoons vary in size, and the density of tho various sugars 
differs so that a level teaspoonful of one will weigh more than 
another. Fortunately the digestive capacity of a healthy baby 
h somewhat elastic, and scientific precision in tho percentage 
composition of the feed is not absolutely essential to the ^rell- 
beingof the baby. To a mixture of equal parts of milk and uater, 
a level teaspoonful of sugar should be added to every three 
ounces ; to mixtures of milk two or three parts and water one 
part this amount of sugar should be allowed for e%’ery four ounces ; 
and to whole milk a level teaspoonful of sugar should be added 
,to ever}' six ounces. These allowancca will raise tho percentage 
of sugar roughly to the same proportion os in human milk. 

For a healthy baby it is not essential that the added sugar 
should be in tho form of lactose or stigar-of-nulk. Ilrown dememra 
sugar (cane-sugar) ir generally quite satisfactory, and is cheaper 
than lactose. Glucose may also l»e used, its chief odvantngo 
being that it requires no digestion at all, and Is ready for ab'^orp- 
tion as soon as it reaches the stomach. If there has been any 
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tendency to indigestion of sugar, os shown by the passage of 
loose green frothy stools, dextri-maltoso (a mixture of dextrins 
and maltose) will be found a useful form of carbohydrate on. account 
of the small amount of fermentation to which it gives rise. Starch 
as a form of carbohydrate sliouM not ho added until the sixth 
month. 

Addition of Cream. It has already been pointed out that the 
fat of cow’s milk is not bo ca‘«iiy digested as the fat of breast 
milk. Provided that cow’s milk is not diluted below a half anti 
half strength, so that the fat content is not lower than 1*75 per 
cent., it is generally %nser not to attempt to make good the deficit 
of fat, During the winter montlis the infant who is reared on 
cow’s rnillc should bo given a tenapoonful of cod-liver oil emulsion 
twice a day, wliich incidentally wdll mean n little extra fat in the 
diet. 

Premature or very' feeble infants ore on rather a different 
footing, for it may be necessary at first to dilute their milk 
weaker than half-milk half-water, ami then the addition of fat 
may bo nece.«sary. It can bo added as cod-liver oil emulsion 
or ill the form of cream. Cream is generally prepared soon after 
milking by a machine separator, and contains about 40 to 50 per 
cent, of fat. Gravity cream, which is obtained by allowing 
milk to stand for several hours and then collecting the cream 
which has risen to the top, contains only about 16 per cent, of 
fat, and because it has stood for some time it is likely to bo bacteri- 
ally contaminated, and so is not suitable for infant feeding. If it 
V3 decided to add separated cream, not more than half a tea- 
spoonful should be allowed for every' tluree ouncc.s of the feed. 
But it may be repented here that extra cream is botlvunnccossarj' 
and unwise in the diet of full-terra healthy infants. 

Diluents. Various fluids may be used for the purpose of 
diluting milk. Unless Bomo other diluent is particularly indicated, 
water serves perfectly well, and it has the advantages of requiring 
no preparation and no digestion. Barley water ' is often 
used instead of plain water. It contains from I to 2 per cent, 
of starch, and sometimes even this small amount may give 
rise to looseness of the motions. Use can bo made of this 
when a baby shows a .tendency to consripation, the employ- 
ment of barley water instead of plain water being sometimes 

' To yrtpare llarltij vnicr. PhI Iwo ticawl t'-tinpoonfuU of wwjwl jwnrl 
btirW to n pint of cold wntcr, boil ilowljr uo'ii'n to two-tiurU of * pint, anti 
etrain. 
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sufficient to ensure a daily action of the bowels. Barley water 
also facilitates tlie digestion of milk protein, because the starch 
encloses the small curd particles in a colloidal envelope, and 
so prevents them from running together to form large curds. 
It may be mentioned here that the addition of lime-water to a 
milk-and-water feed {in the proportion of a tablespoonful of 
lime-water to eveiy three ounces) tends to have a constipating 
effect on the bowels. To give lime-water with the idea of 
promoting calcification of the bones and teeth is fallacious, for 
there is sufficient calcium and phosphorus in the milk to satisfy 
the infant’s requirements in this direction. 

^Vhey * is a valuable diluent ns it consists of milk from which 
the cascinogen and part of the fat have been rcmovcfl, while 
the lactalbumin, lactose and mineral salts remain. If the curd 
is broken up before the whey is strained off, the whey mil contain 
about 1 per cent, of fat. A mixture of equal parts of milk and 
whey differs from whole milk only in containing half the amount 
of cascinogen and two-thirds the amount of fat. The elements 
In cow’s milk that make its digestion difficult are in this way 
reduced, and a mixture of milk and whey is an efficient infant- 
food, but it is not often used because of the amount of preparation 
required. 

PROPRIETARY INFANT FOODS 

Proprietaiy infant foods fall into three cla.e5cs r-— 

(1) Dried milk. 

{2) Condensed milk. 

(3) Foods intended only as additions to milk. 

Dried Milk. Jlilk is usually dried in one of two ways : either 
it is poured on to hot rollerw, by which tlie water is driven off 
and the milk powder is then scraped off the rollers, or else it is 
sprayed through a heated chamber u'hcro the water is driven off 
while the solids fall as a po^tder to the bottom of the chamber. 
Diynng by the latter procc*« keeps the fat in a finer dmulrion 
than does the former method, for when roller-dried milk is recon- 
stituted with water, the fat often separates out as oily globules, 
but from the point of view of digestibility there is little to choose 
between the two methods. 

* To prepare ahey: Acid one teAspoonfuI of rennet to a pint «>f milk. Keep 
Iho milk warm for IwU «n-hour,by wliich time a ciiril wll havo fonnccl. 
Break up tlio cunl with a fork, atrain ofl thovhry anii lake it c^uiekly to tho boil. 
Koep tiis vhey in a cool place until required for (ha fc^«. 
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Dried milk has the great advantage of being practically sterile, 
and as the po^vder will keep for several months it makes a most 
convenient method of feeding during long voyages, and during 
residence in Iiot climates where it may he difficult to obtain 
fresh clean cow’s milk. Even in temperate climates the sterility 
of 'dried ’milk is a great asset, and where the circumstances of 
the home are such that bacterial contamination of fresh milk 
seems likely, dried milk is certainly to be preferred. One constant 
effect of drying milk is the destruction of the anti-scorbutic 
.vitamin, and therefore when dried milk is used for Infant feeding 
it is essential to give fresh fruit juice. 

There are several different proprietaiy preparations of dried 
milk, but they nil fall into one of tlie two following categories : — 
(a) Dried whole milk, often spoken of as full-cream dried millc. 
{b) Dried modified milk, often advertised by the manufacturers 
as humanised milk. 

The milks in both categories arc intended to be used instead 
of fresli cow’s milk. 

Dried Whole Milk. The following table gives the percentage 
composition of some of the more common examples of dried 
whole milk, after the powder lias been reconstituted with water : 


Uried )tak(FuU<»etm DtW UQk). 


Sna-1 6t ilVk. 

! RreoDitltutr'fbpaddbicoB* 

1 dr«c6mo{ I’ew<l<r<«oM 

1 ounce of Wtter. 

liri&arkt. 

I'rc'tda 

P»t 

Cutio* 

bjilrstc. 

Ambrosia (Full cream) 

3-3 

3-6 

n 


Cow and Gate {Full 

3-3 

3-4 



cream). 

Dorsoltn (F«)l cteam) 

3-1 

3-4 



Glaxo (Full cream) . 

3-1 

3-3 


ICS International units vitamin 

Ostermilk. No. 2 

3-1 

3-3 

4-8 

D per pint. 

(Gliixo, Ltd.). 

Lacta, No. 1 . 

3-d 

3-2 

4-8 

Lacta, No. 2, contain* oddi* 

Tnifood (Full cream) 

30 1 

30 

04 

1 

ttonnl vitAmm D ond Iron. 


From this tabic it will bo seen that the main constituents of 
tho dried whole millcs are prc.sent in practically the same propor- 


JfATiovAL Dmcn Mn-K. Tliw i» a rotfcr-ilriwt full cream milk introduc<Hl by 
II.5I. Government iv» a wartime mwuniru to rcplaco jiropri'ctai^’ dr5c«l inilk>. 
A measure hoVlinc 60 i'* aujmhctt. aiul a tAca-iure of powder to an ounce of 

vralor gis-o* a eomiwitloti equivalent to that of the proprietary hrandi in the 
above table, the calorie value being IS pep ounce. 
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tiojis in each variety. In all of them the amount of sugar is 
less than that of breast milk, and this should be made good by 
adding a level teaspoonful of sugar to every four ounces of the 
reconstituted milk- Needless to say these foods are prepared 
from the best milk available, and therefore they are rich foods, 
especially in their fat value, and for this verj' reason they are 
poorly tolerated by newborn infants. 

The reconstitution of practically all the dried milks is performed 
by raiding one drachm of the powder with one ounce of water,' 
and it is necessary to remember that reconstitution at this strength 
gives a fluid v'hich virtually amounts to vliole cow’s milk. The 
caloric value of tliese reconstituted milks averages 18 calories' 
per ounce, which is the same caloric value as fresh coa'’s milk, 
so that they lose nothing in nutritive value as a result of 


DtIM UoUlM Ullk 


anal of Stilt. 

necontUtatei) by sB.)lof «ae 
Snirtiin «>l to oas ' 

oiiece of aster. | 

Ittmulu. 

rcot.i. 

Fst 

Csrli>, ^ 
hyitrste 1 

Allcnbuiy, Ko 1 

1-7 

3 1 

10 0 : 

1 

! 

Intended for infants of one to 
tliree rnonUis Some cnacin 
lies been removed, and vege 
table albumin and lactow', 
dexiri raaltoac, iron and 
Vitamin D added 

Altenbuiy, N*o- 2 

1-& 

,0 

I0-4 

lutendeil for infants of three to 
six montlis Similar to No. I 
Contains no starch 

Allenbury Holf Cream 

20 1 

1-5 1 

121 : 

Cootains added duxtn.maltasc 

Almatft . 


32 1 

1 

i 

A much tnwhRrd mdk. The 
roiutituents of cow's milk are 
all present with, in addition, 
r^.jrelk, butter, lualto 
dextnns, minerol salts, and 
decitrat^ fruit juice. 


• Importanee aUoehM to tPiv sort of itirMiire vhtePt ii xjs»^ jn the pmmration 
of tlieee f<KxU. Domestic teupoona not only vary coruiderably in size, but bIm, 
while n ” teaspoonful ” will denote to one motlior a lienpeU s{>oonful. another 
will barely fill the spoon level, ami tho nssulting milk may bo either stronger or 
weaker than is intended. CenofBlly speaking, a slightly heu|ipd tt-aspoonftil 
holrls about B dmcjim and lialf of powder, but this is only a rsugh guide. Most 
of the manufacturers of dned milks afmreciatod (hU difficulty, and supplj 
in tlwit tina of food a measure wlurh sbouhl bo flllnl just level. Unfortunately 
the mcASutvs of difTermt firms v«ry in size, for InsUince tho Glaxo tneasuro hotcu 
» drachm, tho Alicnbiiry measure tsro drachms, *mi the Lactogen measure four 
diachjns. so that tliey are not (ntercliangeable, but If tho directions for Uilutirm 
issued aith earh tin are folloaecl, the resulting milk will bo reconstituted approsi- 
inately at a strength of a drachm of powder to an ounce of water. 
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Dried ModllledKDk. 



necoastltuted l>]r addhiff OM 
drachm ot Fovdet to «q« 
oUDceof Water 






1 Kemsiki. 


M.h. 

Pst. 

6sri«e 

lurdrste. 

Ambrosia (Humanised} 

20 

2-5 

7-2 

' Contains additional lac(0!.e and 
200 Interoationai units vita- 
1 mm D i>er pint. 

Ambrosia (Half cream) 

2-^ 

1-8 

7*2 

llcrinn . * . 

2-4 

2-1 

70 

Dried irradiated mUk with 





added cream of wlieat and 
lactose. Contains starch. 

Cow anrl Galo (Half 

25 

) 3 

7 2 

Contaiia odded lactose. 

cream). 

Covr and Gate 

35 

0-1 

3-3 

The fat has boon entifelv 

(Separated}. 




remo%e<i. and the food should 
only be used as a teiniiorary 
measure in fot-intolenince. 

DorseDa (Humanised) 

1-6 

3-2 

60 


Elodon (1 in 10) 

1 2 0 

1-4 

40 

Bullcr.milk, baetcrially oeidj. 




fied. One port of powder 
should be (ijluted with ten 
parts of water 


Glaxo * (Sunshine) . 

21 

1 

2-5 

70 

Contains added si'tsmin D. 
Lach ounce of reconstituted 
milk IS said to eontatn the 
equivalent of two and n iialf 
drops of ccsi-liver oil. 

' 

Ostermilk. Ho. 1 ' 

21 1 

2-5 

70 1 

(Glaxo. Lid.). 



1 


Glaxo (Tlirop.quarter j 
cream) 

llorUck’a * jilaltoil 

3.1 

2-5 

5-8 { 


J-S j 

1-0 

8-S ! 

Mad" bv drviaa tosretlier milk 

Milk. 1 




nnd extracts of wlieat nnd 





barley malt. When mads 
accoiding to directions, it 





contains no unaltered starch. 

X,acidac * (Cow and 





Goto). 

Lacta (Modified, Ho. 1] 

2-5 

=2 

07 

Z,acta, modificil, Ko. 2, contains 

Lactoceii (Heatl6 Ltd.} 

20 

3-1 

66 


llceolao (Mead, John. 

2-0 

3-3 

66 

Contains added dextri-TnaUose. 

eon Si Co.). 




Tlie fat IS replaeetl by vec". 

Tnifood (Humoniwsl) 

14 

3-45 

6-25 

Contnina added cream and 





lactose. Casein 0 S {»>r cent. 
Loctalbumin 0 0 per cent. 


* Sumfiine Ghxe {9 al^o suppliM to Put>l!c lloaUU Autlioritlrt uiKler tJi« nanio 
of *“ O^iermxlk.” 

* T)io l»t iwntent )« low, nnd if the footl is tusrtl for 
nny li'nglJi of limp, fat jn Ibo f«>rm of eodOiVPr pi} s)iou]ii bo aililrtl. TI« low 
fat valim rTwkwi this a iiwful tomporary food aftopinfanliiodian'bo'a. 

* Lcfulac (Cow and Onlo). TJu* is a dfiod milk rrbk-)j Ii« Isvir oraJiiirtJ bv 
t)ia addition of one dntohm of lariio arii! to ono quart of rniik. It is aold in 
thrrv glnffigtht £¥tpfwtp<jft<J/ftg’ to /all orvaftr, fMl/ crmor, «/Kf #^pRrst«J Cow 
Gatr. 




02 


THE DIET OF THE HEALTHY lEFAET 


being ^ed. It has already been pointed out that undiluted 
fresh milk is too strong for the average infant during his first 
few months, and similarly the dried whole milks should not bo 
employed during at least the first three months of infancy. 

Driid ModijiisL "Milk. Tlift next table shows the percentage 
composition of some of these foods after the powder has been 
reconstituted with water. 

It will be seen that the amount of protein and carbohydrate 
has been made to approximate roughly to tbe proportions present 
in human inilk» and therefore the ad<Ution of sugar is not required. 
In several instances the fat value has been slightly reduced, which 
probably accounts for the fact that these milks arc particularly 
suitable for the feeding of young infants. \Mien it is intended to 
rear an infant on dried milk, the principle that is most likely to 
succeed is to give a half cream or " humanised ” brand for the 
first three montlia. selecting on© in which the fat is not above 2-5 
per cent., and then gradually to introduce one of the dried whole 
milks. 

The average caloric value of the dried modified milks after 
reconstitution with water is from 16 to 18 calories per ounce. 

Condensed Milk. Condensed milk is prepared by evaporating 
cow's milk in vacuo down to about one third of its original bulk. 
It is sold in two forms, sweetened and unsweetened, the 
sweetened variety Ixaving cane sugar added to it. Tlie pcieenlago 
composition of these milks before being reconstituted with water 
is slio^vn in the following table : 


CoAdrrWMl <E*aporatwl>M11lM • 

Cnad of VOil | 

l>Olrlo 

1 

1 tuU/liydrate 

Sireeiened 

Varitliee. 



Eestli‘6 (" ililkmuUl Brand) . j 

04 1 

[ 10-2 , 

I 53 

Diploma . . . • • I 

84 

1 00 , 

1 54 0 

Unmrttltntd 

Varietiee 


Xcatk-’s (“ Ideal " Brand) . . I 

8-8 

i 0-5 

I 12-2 

Libby’s . 

b6 , 

1)2 , 

]3v 

Carnation . . . .1 

68 1 

1 1 

I 1 

1 11-3 


'Die sweetened brand is reconstituted by mt-xing one pari of 
milk with eight parts of water.^ This dilution reduces the amount 
of carbohydrate to tlie proportion present in hreast milk, but the 
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percentage of fat and protein then becomes verj' Jon’ — onl^' 
jwst above 1 per cent. Sweetened condensed milk is easily 
digested, and will often be found useful when dealing with prema- 
* tnre babies, or feeble marasmic infants. It tends to give a rapid 
rise in weight by virtue of its liigh sugar content, but babies 
who are fed on it for several montlis are lilcely to develop rickets 
owing to its very low fat content, and tlieir resistance against 
infections is Io.wered. It should only be used for a few weeks, 
.until such time as the infant is able to tolerate a richer food, 
and in thf meantime one of the concentrated preparations of 
■vitamin D {z.g. Radiostol, three drops daily) should be given. 
Unfortunately when once an infant has been started on sweetened 
condensed.milk considerable difficulty is likely to bo experienced 
in maldng a change on to a better balanced food. 

Unsweetened condensed or evaporat<jd milk is in quite a 
difleronfc class, and can be used most successfully in infant feeding, 
indeed it is a pity that the popular use of the term “ Condensed 
milk ” refers generally to the sweetened rather than to the 
unsweetened variety. Caro must ala-ays bo taken to prevent 
infection of the milk when once the tin lias been opened. The 
following table shows the appropriate dilution of the milk with 
water and the percentage composition tlius obtained. The last 
column shows the amount of sugar to bo added : 


*• 

' rwjwrtloti ot 

1 rcrcriiUfe of j 

1 


1 Idtil or 

[ 

WHef. 


r>t. 



0-3 mondis 

1 p«rt 

3 parts 

2-3 

2-3 

3 

Acid R tea^poonfed al 

3-0 .. 

2 .. 1 

3-0 

3-1 

^ 1 

sugar to e^’ory four ounrtw. 


Occasionally in infunt.s who seem unable to tolerate feeds of the 
usual 617-0 it becomes necessarj' to give Bmaller and more con- 
centrated feeds. Evaporated milk is then worth a trial ; it 
should bo gi^'cn in a strength of two parts of the milk to three 
parts of water, sweetened with the addition of sugar, and the 
digestion of the protein safeguarded by adding thirty drops of 
lactic acid (B.I*. strength) to the pint of the /nixturo. Tlio replace- 
ment of vitamin C in the diet by daily amounts of fresh fruit juice 
is n.s essential in this form of infant feeding ns in any other. 

Foods Intended only as Additions to Milk. Nearly nil the foods 
of this class contain starch, ond as a rule should not bo given 
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under six months of age. Thty then become useful not only ns a 
method of introducing starch in an easily digestible form, but also 
as a means of thickening the feed, and so increasing its nutritive 
value, without adding to its bulk. A feature of all these foods is 
their high percentage of carbohydrate^ wliile fat is almost entirely 


Foods iittcitdcd M •ddltlou to Uni: 


Benger'a Food . 


S«vor)’ &. itoore 


Farex (Olaxo, L(<1 ) . 


Robioson'e raietit 
BaiJey 

Robinion'* Potent 
Groats. 


Consists of wheat flour an<l 
pancreatic extract, winch, 
HhcR made to directions, 
conierts most of the starch 
into soluble forms. 

A eoinpictely malted food, 
containing no starch. A use. 
ful means of adding carbo- 
hydrates before six montlu of 
age Has a laxative action 

U'lieat flour and malt disstose. 
U’lien mode with milk to 
directions, most of tJio starch 
IS convert^ into dextrine, and 
tlio Teauliing composition is 
protein 1 9, fat 3 6, carbu- 
hydrate eo. 

Mud) of the stSiCelt u converted 
into dextrine durfnt; prepani* 
tion. leaving only 1*7 percent 
of soluble starch. s 

tVlieai flour and rnaU. enn- 
tairung about CO per cent, 
start h. 

Finely ground wheat flour 
Conlmna much unaltered 

tVheat. oats, rnaise, bone flour, 
dried yeast. Iron and vitamins 
A and D Cotiiaina much 
starch. 

Baked flour with added sugar. 
Contains much unaltered 
starch. 

Baked flour. Contains much 

Dried Swiss milk with baketl 
flouTandcanesumr Contains 
about IB i«r cent, of starch. 

Baked flour. Contains much 
starch. 

Gniiind pearl barley. Contains 
much starch. 

Ground oats from which tlie 
liuik has Iwen removetl. Con. 
Inins much starch. 


GEJiBAL FOODS 


Cu> 

absent, and so they arc only suitable as infant foods provided 
tliat they are prepared vnih railk or inillf-and-water mixtures. 

The opposite table shows tho percentage compo^sitioii of some 
of these foods. The first font foods contain little or no starch 
^yhen made according to the manufacturer’s directions, and 
therefore they can. bo used for infants below six mouths of 
ago. Their addition to a miUc-and-^vater mixture ^vill not affect 
the fat or protein content, but will increase the carbohydrate, 
and should symptoms of carbohydrate indigestion arise thej' 
must of ^course be discontinued. They ate not required in 
the case of an infant who is thriving satisfactorily, but are of 
great sendee for the imdemourishcd infant with a small stomach 
capacity, who can only tolerate sraall amounts of food without 
vomiting. They are also a most useful means of thickening a 
feed in such conditions as aerophagy and rumination. 

Tho foods in this group are used in tho strength of one or two 
tablespoonfuls to the pint of milk or milk-and-water. Their caloric 
value lies between 100 and 120 calories per ounce of powder. 

Hypersensitivity to Cow's MIUc. Alarming symptoms have 
occasionally resulted from hyiwrscnaitivity to cow’s milk. Tisdall 
and Erb reported two infants, and Ashby a third, and fn each 
instance tho byniptoms aro.'»e when cow’s milk was given for 
the first time. After one or two mouthfuls tho infanta screamed 
and refused to continue the milk feed, and this wn.s followed 
In a lew minutes by ncuto asdema of tlio Ups, tongue, and face. 
Drops of milk falling on tho skin gave rise to urticarial wheals. 
Tho mdema passed off in about an hour, but returned immediately 
if more milk was given. Other symptoms that have arisen include 
intense vomiting, fever, tho passage of loose stoob sometimes 
containing blood, and collapse. 

Treatment consi.sta of desensitising the infant b}’ giving minute 
doses of milk by mouth— doses that aro too small to produce 
an}' reaction. Ashby gave only '01 of a mimni of milk three 
times a day. The amount should be gradually increased elay by 
day until after three or four months a normal amount of milk can 
be tolerated. While the desensitiration ia being carricti out, it may 
he difficult to give the infant a Miflicienl diet. If tho baby is not • 
sensitive to goat’s milk or ass's milk, those c.an be used in place 
of cow’s milk, hut generally the infant is susceptible to the milk 
of llicso animab as well n-S to cow’s milk. Wet nursing moy then 
l>e employed, or else a dirt must lie prepared from cereal foods 
made with uater, uith the addition of cod-liver oil. 


Pit. tuiU’i 
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Goat’s Milk * 

Goat’s milk and cow’s milk nre very similar in composition, 
and therefore when goat’s milk is used for infant feeding it 
should be diluted in the same way as cow’s milk. It has a 
stronger odour and taste than cow’s milk, and although the 
goat is not susceptihlc to tuberculosis, so that there is no 
risk of that particular infection being conveyed by the milk, 
it may be a means of infection by the micrococcus melitensis 
unless the milk is boiled. 

Ass’s Milk 

The composition of ass’s milk is shown in the following table, 
the figure.? being an average of the analyses of se%'oral authors : 


IVrrriiitifc Cocnpra-li km of Am'j UUk 


IToton. 

p*t 

CtrU;>i;<Irste (Lactese) 

1*8 

11 

GO • , 


Tlie protein and sugar values resemble those of breast milk, 
but the fat is deficient, so that the milk should only be used os a 
temporaiy expedient in the feeding of infants, and indeed this 
will generally be ensured by its high price. Ass’s milk is slightly 
laxative, but this property is lost if the milk is boilct^. 

WEANING 

A mother should aim atjeeding her infant from the breast 
until he is nine months old. The change that then takes place 
from breast milk to a more mixed diet constitutes weaning, but 
it should be clearlj’ understood that the weaning process is not 
a sudden affair. Additions to a breast milk diet should begin at 
six montlis, and during the next three months further addition.? 
should be made while the rairobcr of breast feeds is gradually 
reduced, so that when the time comes to stop breast feeding the 
infant has already learned how to digest other foods. 

The process of weaning can most easily ho explained hy taking 
• the case of an infant being fed from tlie breast every four hours. 
At six months of age starch should bo introduced by replacing 

* Caprolae (Cow and Cato) j« ■> preparttion of dried goat'* injlk. When one 
XMirt of the powder is diluted with tieht |>artt of water the millc ha* the foUowing 
composition : protein 3 4 per cent,, fat 1*8 per cent., lactoae 6 0 pi-r cent. 
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}r£l4NIXG 
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the 10 a.m. breast feed by one of the cereal foods sucii as Farex, 
Groats, Patent Barley, Allenbuiy No. 3, etc. These have to bo 
made tip ivitli cotv’s milk, and at first the milk should be diluted. 
Jlilk six ounces, tvater an ounce, with a teaspoonful of sugar 
and a full teaspoonful of the cereal would bo a suitablo 
proportion. As soon as a tooth is through, generally at sis or 
seven months, a rusk or Robb’a biscuit with a little butter or 
honey on it should be added, and may conveniently be given at 
the ofdinary teatime with a drink of orange juice. At 1.30 p.m. 
an ounce of veal broth or chicken broth or red meat gravy should 
ho given, and the baby should bo encouraged to talco this from a 
spoon. A bone-and-vegetable broth * is very suitable and has 
the advantage of preparing the way for sieved vegetables at a 
later date. Tinned purges *ofmixe<I vegetables suitable for infants 
are now obtainable, and mnj' l>e given in place of home-made 
broth ; they are more nutritive, easily digested, and much 
simpler to prepare. 

Between seven and eight months the 0 p.m breast feed should 
bo replaced by a cereal feed as well as the 10 a.m. feed, and at 
this age there is no nce<l to continue diluting the milk. The feed 
should ho made up to eight ounces, and it is better to give 
different cofcala in the morning and evening. The amount of 
broth or gravy at midday should bo increased to two or three 
ounces, and tu'O or three times a week It should be thickened 
by mashing it into two tcaspoonfuls of well-boiled potato or sieved 
green vegetable. 

At nine months the three remaining breast feeds will be given 
up, and the times of feeding will now approximate to the normal 
adult meal-times. The 0 a.m. feed will bo dispen-^ed uith, and 
the 10 a.m. feed will now Ik 5 given at 8 n.in. The J. 30 p.m. breast 
feed u ill be replaced by tlio brotli and vegetable meal at about 
12.30 p.m. *The last breast feed at 10 p.m. will bo replaced by 


> Drvak uv> 1 of ^vnl or tipaf bonn> with a liUlti mpiit Wt on Ihpm, rover 
wBtrr nml aiinnipr for an lirrtir Tltrn ad 1 rJiojifird iij» %rprtuljle— jiotalo, 
rjirrot. turnip. KToriu) — and simmer for another hour. Stmin. Allow tlio Quid 
to sot into n jolly, which wilt k(<rp for two or thrm iin\'s if Imitrd up cnch day 
Itoftm at sis inonltia hv ftivinK an ounre at midday, and a month or*<i Inter jjivr 
twiro llin nninuiit. and Iwgiri to Ihirkrn l>y occasi<«ally adding two tcu^poonfiilA of 
iniutird juilato or Hio\i>d (trron vogutnbh*. 

* I.fhhy’* Iloniogrni/iod Pur#cs of nix ilifTemit combinntionji can 1« 

nblninod oa fallows P om, Ibww. asparaftuR titn ; pumpkin, string beans, 
UimAloes; corrotii, spinneh, poas ; wbolo milk, wliolo wlicnf, soyn benn flour; 

pinpnppl" jun'**. lemon jiiico; tomatocM, colcrj', cnrrotH, chicken livers. 
>ar|ey, onion#. Ilacli tin IwlrU 4| on. Tlio foo»I mnpl}- needs wurmlnp, and 
tin’ll "tony !»’ hxl dinct fn>m n sjHsm .‘timilarfwslstiifls nrv prcpurcil by N'cstli’s, 
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cow’s milk, but it should only bo given if tho child M-akes for it, 
and it is as well to dilute the milk with equal parts of water as 
an inducement to the infant to go without it. 

Addition of Vitamins 

Careful attention must always he paid to tho Titamin 
content of tlie diet wlietlier tho infant is mised on tho breast 
or artificially. Orange juice should bo given everj' day from 
the third month, and bottle-fed babies should begin even a 
little earlier, in the second month. At first a tcaspponful 
should he given daily, the amount l>eing slowly increased until 
the juice of a whole orange is taken at six months. Tho juice 
should be diluted with water and sweetened by the addition 
of sugar. The time of daj' when the fruit juice is given is 
immaterial, but it should bo given always at tho snmo tinte 
each day, otherwise it may cnaily be forgotten. Occasionally 
infants refuse orange juice, and its place may then be taken 
by tomato juice, or, less effectively, by grape jtucc. 

During the winter months a tcaspoonful of cod-liver oil 
emulsion should bo given twice a day, beginning when the infant 
is four months old, and continuing until two years of ago. 

Diet between Nine and Twelve Months 

The meal times should by now have been adjusted to the 
customary hours of adult meals. Unless the diild sleeps during 
the morning, ftvsh fruit juice should he given at 11 a.m. ; otherwise 
It is given at toatime. Tho thick cereal foods should be given from 
a cup and spoon, so that the bottle is given up before the end of 
the first year. The total amount of milk per day at this period 
should bo from twenty to twenty-five ounces. Tho following 
table shows the management of Iho meals for the day ; 

8-8.30 a.m. Cereal (eight ounces) c.g. Grouts, Patent Barley. 

Pollowed by yolk of egg or frie<l breatl, and a rusk 
spread with Initter or honey. 

12.30 p.in. Bone and vegetable broth, or chicken or veal broth, 
or meat gravy (four ounce.s), thickened with mashed 
boiled jwtato anti sieved vegetable. Oecasion.illy 
yolk of egg, if not gii'cn at breakfast. 

Followed to' milk pudding (custard, cornflour, 
ground rice, sago) two tablcspoonfuk, with the pulp 
of stewed apple or prune. 

» A little cold water to drink at the end of this meal. 
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4 j).m. Two rufiks ^ith batter and Iionoy, or Kobb’s biscuit 
or sponge cake, or a littio white bread and butter. 
Presh fruit juice may conveniently be given at this 
meal, or else in the middle of the morning if the 
child does not sleep then. If fruit juice is given in 
the momiirg, a small cup of boiled milk can be given 
at teatime. 

6 p.m. Cereal (eight ounces) as at breakfast time. 

10 p.TO. A feed should only be given if the child wakes for it. 

It should consist of equal parts of milk and water. 

Diet after One Year 

After the first birthday the use of a feeding bottle should bo 
definitely dispensed with, and the child should take his fluids from 
a cup and spoon. The amount of milk per day should not exceed 
one pint. Jersey milic is too rich in fat for many young cUldrcn, 
for whom milk from a mixed herd is preferable. The 10 p.m. 
feed should be stopped at twelve months- if not previously, the 
last feed consisting of a cup of warm milk given at 0 p.m. With 
many cluldren this bedtime feed can be stopped with advantage at 
about eighteen months, the ]a.st meal being token at tcatimo. 

Tho management of the diet now consists of adding gradually 
to the variety of foods. At twelve months, a slice of 2 )eelod raw 
apple may bo added to tho breakfast ; the whole of a softly boiled 
egg should be given at three breakfasts per week, alternating 
wth fried bread or half a crisply fried rasher of bacon. At about 
fifteen months the type of breakfast cereal should bo changed to 
one of the more sohd varieties such as Force, Comfiakes, Shredded 
MTieat or Rice Crispie.*!. 

After twelve months steamed white fish may bo added occa- 
sionally to the midday meal, and at fificen months a tabicspoonful 
of scraped steak, pounded chicken, or minced Ijeef, may be given. 
Ordinary meats finely cut up should l»o allowed towards the end 

replace the milk puddings after eighteen months. Stewed fruit 
(ivithout skins or pips), seedless jam, jellies, junket, and thoroughly 
ripened mashed banana may bo included at any time after tho 
first year. 



CHAPTER Y 

DIGESTIVE DISORDERS IN INFANCY 

Introduction. In order to deal auccessfiiUy witli tlie digestiro 
disorders of infancy a full history of the pre\iou5 management 
and feeding must first of all he obtained. It is not sufficient 
merely to know the name of the last food that lia.s been fried. 
The history should include such details as the number of fecd.s in 
the day, and their amount and strength ; the time taken orer tiie 
feeds j whether additions of sugar, cream, cod-Iivcr oil, and so 
on arc being pven ; the number of stools passed in the day, and 
their colour and consistency. Without a knowledge of these 
facta the source of tlio trouble is likely to remain obscure. 

Most of the digestlrc troubles at this age can be traced to tho 
infant receiving eitlier too little or too much food, or else to one 
of tho main components of the diet, namely, the protein, fat, or 
sugar, being badly tolerated. Of tliese various causes, under- 
feeding is the most common. 


UNDERFEEDING 

Tho management of underfeeding in brea-st-fed infants ha.s 
already been consideiTd (p. 40). Underfeeding in bottle-fed 
babies may eomo about for various reasons — for instance, tlio 
amount of food at each meal may bo Insufficient, or the spacing 
td Vtro imsfis Tnay \ju iur ifjiwA. Ynsrshwaij tijani ^cftn -Wrfry 
feeding, especially in the early montjis, often leads to trouble of 
this sort, and as a rule it is more satisfactory to feed an infant 
everj' tliTcc hours {six feeds a day) for tho first three raontlis, 
and then to change over to four-hourly feeding (five feeds a day). 
Another not uncommon cause of underfeeding is that the hole 
in tho teat oft ho Imttlo is too small. What happens them’s that tho 
infant sucks for perhaps half or three-quarters of an hour without 
emptying the bottle, and eventually girrs up e-xhausled. In 
bottles that have a rubber, valve atone end to lot in air, the valve 
n 
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may be too stiff to A\ork properly, and so the infant has to suck 
against an increasing vacuom. Tlien sometimes the quality of 
the food is too poor. This applies hut seldom to breast milk 
unless it happens that the mother is taking a very tleficicnt diet, 
but it is not at all uncommon to find tJiat an infant receiving a 
milk-and-water mixture h haring the milk too dilute, or that a 
dried or condensed brand of milk ts being pieparcd at too weak a 
strength. 

Symptoms. The symptoms vary according to the degree of 
underfeeding. Often there is a hisfoty’ tliat the mfant ts restless 
and cries after a feed, or lie may lie quietly for an hour or so 
and then wake up and cry until the next feed is giren. The weight 
may rise too 8lo^\ly, or may remain stationary, ami if the under- 
feeding continues for some necks the baby maj become miserably 
thin. Vomiting does not as a rule occur, although if a 
great deal of air is swallowed at meal times some milk may 
be regurgitated with each enictation Constipation is usual, 
and is sometimes so severe that tno days or more may go 
uithout a stool being pas.'od, or. on llie otlier hand, the baby 
may pa&s three or four green stools a day, hut these amount to 
little more than a hllo staining of the napkin.s — the so-cntled 
" hutigcr-Btools.” 

Treatment. The underlying cause must first bo determined 
Should the infant l>e unable to digest a milk-and-water mixture 
at a strength apjiroprintc to the age (see p 56), a cliange sliould 
bo made to a dried milk instead of diluting tlic milk still further, 
since this would simply aggravate the underfeeding. The tlrictl 
milks, it nill be rcnicmbered, arc for the most part rccoiwtituted 
by alloiving one drachm of milk powder to one ounce of water ; 
or if unsweetened condensed milk is u«ed, one partofmilk should 
lie diluted ivith three parts of water. Then the correct amount of 
food for the whole twenty-four Jiours mi«t al.-'o l>e estimated by 
allowing two and a half ounce* of fluid for every pound of 
body-weight, and this amount mast be divided into the 
miml>er oriceds which it » ifecidcd to give. The feeiffng bottle 
should abo Ik? iaspecteil to make sure that the \nlve and tc.at are 
working properly. 

After the diet lias been I'ortretly adju<;tcd, a small dose of 
cldoral should Ik? given liefore each fet?<l for a week or two. To 
an infant of two months, J gr. of cldoral can bo given in a tea- 
spoonful of swectcneil water, and at four months the dase can Ik? 
doubled. Tlic purpoM? of the drug i<» to break the iiifanth 
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habit of restlessness and crjing after the feeds, getting him 
instead to settle do^vn x>eacefuHy when the meal is o%‘er. 

OVERFEEDING 

Overfeeding is not bo common as underfeeding. It may come 
about cither because the feed is loo rich, or more risually becaupe 
too great a quantity is being giv'cn. Breast milk is seldom too 
rich, nor is a mixture of cow’s milk and water, although Jersey 
milk, owing to its liigh content of fat, may disagree when ordinary 
cow’s milk suita perfectly well. More often a too rich feed re.«nlts 
from insuflicient water being used for the reconstittttion of dried 
milk. It is never wL«o to allow more than one drachm of milk 
powder to bo mixed uitli an ounce of water, and even then a 
“ full-cream " brand of dried milk may, in virtue of its high 
content of fat, prove too strong. In that case the substitution 
*of a humanised ” or half-cream brand will often bo all that is 
required. 

Tiio quantity may be oxccs-sive for various reasons, but it i.s 
particularly likely to come about when the feeding is irregular. 
One is sometimes told that an infant is allowetl to suck at the 
bottle until he is sati«>fled, regardless of the amount he is taking, 
and this almost always leads to conadereblo overfeeding. 

Symptoms. Overfeeding is very likely to l>e ovorlookeil at 
first, becaxisc there is to begin with a rajiid gain in weight and 
the infant seems to Iw doing very xvcll. Tlierc may be n little 
regurgitation of milk at the end of the feed, but this so commonly 
happens in quite healthy Iwbics that no notice is taken of it. The 
stools at first also appear normal, although they are large and 
increased in numlicr. If overfeeding continues the digestion 
eventually becomes ovcrtaxe<l, and characterktic symptoms arise. 
The regurgitation of milk increases until most of the fee<l may be 
Titniket}, jti t}/o ikno iwociw wawe Sreqacik, 

loose, and slightly ofiensivc, and may contain small yellow curds. 
'Hie abdomen becomes dktendcil and tympanitic owing to exces- 
sive fermentation in the intestine, frequent attacks of colic occur 
in which the infant screaTn.s and draws up hw knees on to his 
abdomen, and much flatu** may Ijo p.asscd from the bowel. Tlio 
weight which was rising quickly, now cliccks or may fall, and 
unless treatment is promptly adopted, the infant maj' in the end 
lx!come considerably unstwl. The following table shows a com- 
parbon of the KiTujdom*} of umlerfecding and ovcrfwling. 
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Symptoms 

t/NDERFE£r>INa 
Failure to gain wciglit. 


Vormtmg gctioniUj alwnit. 


Flftlukiico nuKitly giwtfic. cawmg 
colic and Bcreamiiig- 


Stooli generally ’roiL^opaifd ami 
pmalt. Small green " hunger 
fclooh ” may be i«i»sed. 


Indicating 

OvERFEEDDCC 

Rapid gaui of weight at firsl, tlien 
failure to gam and evenlimlly 
los.** of weight. 

VonutuiR — at first small amounts 
after fmLt, later on larger vomits. 

Hatulcnco from mtcetuial {ennenta« 
tion. leoding to alKiommal dis- 
tension Mifh colic nnd'Kcreaming. 

Stools large, tcnil to be frrcjuent. 
'Later they bt«om& loo«e, curdy, 
and may be offensive. 


In a later section tho sjTnptoma tJiat ari'-e from indigestion of 
protein, fnt, and carbohy'drate, are considered as separate entities, 
clear-cut examples being met tntli when tiio diet contains one 
of the.'5e elements in excess, but it must be pointed out here that 
a gcneml lerel of overfeeding may leatl to symptoms euggestire 
of one or otlier of these aubstanees l»cmg particularly badly 
tolcrafcd, or alternatively (here may be a combination of the 
ajTiiptoms met n'lth under each separate Jieniling. 

Treatment. Treatment is always a protrocled affair, for it is 
not merely nece.s.«aty' to reclucc the amount of food, but the 
digestion has also to be nursed back into n Jicalthy condition 
A tea.'^poonful of castor .oil should be given at the outset in order 
to empty tho bowels of any undigested residue of food, Wlien 
deciding the compo'^itlon of the new iliet, it is wise to begin with 
a weaker food than might at first seem to bo required. Cow's 
milk should be diluted to a half-and-half strengtli ; ora full cream 
dried milk should lie replaced by a humanized or lialf-cren^ brand 
(sucli as half-cream Cow and Gate), and for tho first week or two 
tiiis should be prepared at a weaker strength than usual by allow - 
ing one draclun of milk pow-dcr to cveiy ounce and a half, in.ste.id 
of even’ ounce, of water. As a role it is better to weaken tho 
strength of the feed than to reduce its bulk, for infants who have 
been ovcrfetl will liecomcrlisjuitisficdand irritable if the size of their 
meals is reduced, although they will tolerate a reduction in the 
strength. The reduction in diet can 8ometirac.s lie more c.isily 
carried out liy giving Jialf an ounce of lioilwl water at tiie licginniiig 
of the feeds. 

As In the trcatnienf of underfeeding, a simill doie of.tiilimil 
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sliould be given at tlie beginning of eacli feed for a week or two; 
to help the infant to settle down when the meal is over. 


. PROTEIN INDIGESTION 

Indigestion of protein is not so common as wn.s at one time 
l^elicved, for it is_.now realised tliat many of the s^Tnptoms which 
were originally attributed to tlie casein curd are the outcome of 
indigestion of fat or carboliydrate. TJie increasing use of dried 
milk, tn wliich tile casein is rendered more digestible, has also 
helped to make protein indigestion less common. 

Symptoms, liiese are most likely to }>e met with in infants 
who are reared on fresh cow’s milk, the caseinogen of which is 
converted in the stomach into In^e tough casein curds, where 
they may remain for some time, giving rise to a mucous 
catarrh. The most prominent symptom consists of vomiting of 
\hc curds with a good deal of mucus, while the cfTort-s 
of the stomaoh to drive on the curds may account for sharp 
attacks of colic and screaming. The Stools are usually constipated, 
ah’ghtly alkaline, and occasionally contain a few bromr leathery- 
looking curds. With tliese symptoms there is a failure to gain 
uelght, or actually some loss of weight. 

Treatment. In severe cases it may be uccessarj* to remove 
the casein entirely from tlic diet, but more often it is sufficient 
to dilute the milk or to modify the casein by one of the metho<ls 
about to be described, or aUemalively to substitute a dried milk. 
In addition, the catarrhal state of the stomacli should be dealt 
uith by repeated gastric lavages ,(for method see footnote), 
otlieriviso vomiting is likely to .continue. Gastric lavage is 
more easily carried out in infants than in older people, and uith 
much less disturbance to the patient. It should bo ejnployed 
daily for the first two or three days, and then be continued every 

Gaslrie Ijamjt. The upiMrnttia consists ot ft gUus funnel, suih os the liarrrl 
o( a i;lnsB nursl syringe, and 3 fret of soft rubber wsopliAgcal tubing. 'Hie largest 
srro of txibing tliat enn easily be pnaseil sliouM bo use«l, sail tlio lulio ihouVl liavt- 
ft Urge eye at its lower end. Tl>« tube {■ dipped in glycertJi and then jwisseil 
quickly oi*cr tlio tongue anil down tlw rrsopluiRus for aUml 10 to 12 inches. A 
•ulution of btcarlmnntc of soda (a dracltm to tho pint of water) is tlie b-st fluid 
to uiwj. Tlw tube shoulil be pinclieil ne«r thrv infant's mouth whilo the funnel 
and tul>e are fllleil with fluid and air bubbles Moplied. 'riicn thn^ or four ounees 
of the solntiuti aro aUuwptl to run into tlm atoiruwh. JuHt before the funnel 
empties, the tube is pinclicd again and tlio fiumcl inverted below flws lovel of tho 
child so M to liidton oft the gastric eontents, IncllKlmR pie.'es of curd ftrrl mucus. 
Tiu* khouKt lK>’repr-atM until tht returning fluid is tlenn. Tlw* amount drawn 
(•a must mEMure thh same o-s the Aino<mt*nin in. 
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other clay until the vomiting stops or the lavage ceases to bring 
back any curd or mucus. 

There are variom ways of assisting the digestion of casein. 

(1) Cifration. Tlie addition of sodium citrate to milk prevents 
the formation of insoluble calcuum caseinate (ordinarj' curd), 
soluble sodium caseinate being formed instead. The curd that 
forma in citrated milk ia fine and light. The maximum effect is 
obtained by allowing gr. of .sodium citrate to every ounce of 
whole milk, and tlrcre is no advantage in e.vceeding this dose. 
To take an example, if an infant is having four ounce feeds of 
e^ual parts of milk and water each feed nill contain two ounces of 
whole milk, and therefore the dose of sodium citrate would be 
3 gr. Tiie amount of Eodi«\m citmto should be prescribed in a 
draclun of water, one clraehm being added to each feed. If larger 
do-ses of citrate are used there ia a risk of causing cedema or of 
starting a troublesome diatrhcca. 

(2) Acidification. The value of acidifying cow’s milk lies in 
the fact that it is richer in “ buffer substances ”, cliiefly phosphates 
and caseinates, than is breast milk. A buffer solution has the 
property of combining with moderate amounts of acids or alkalies 
without undergoing any change in reaction. ^V]len cow’'s milk 
reaches the stomach a certain amount of the gastric hydrochloric 
acid is first of all soaked up by the buffer substances, and not until 
this has taken place is there any acid available for the processes 
of digestion. This can bo overcome by artifieially acidifying or 
souring the milk sufficiently to satisfy the buffer substantes. 
Tlie acidification can be carried out bactcrially by adding a culture 
of bacillus bulgaricus to tbc milk and incubating for twclro to 
twenty 'four hours, but such a process is too elaborate for ordinary’ 
household use. Tlie same result can be achieved more simply 
by adding either lactic acid or dilute hydrochloric acid to the 
milk (for preparation sec footnote). 

In spite of its slightly’ sour toatc, infants usually take an acid 
milk very’ well. It is not only of value when there is difliculty 

Laeitc Acid MiH. To ono piiit of fn»li ioilk add drop drop forty-five 
fntnima o( lactic aetd (U I*. ctTrnsth. 75 per cent.), atirnog all the tinw.. Tin* 
■liould take about fifteen minuttw. Tlie milk must lie cold Towarda the end a 
t erf fine ciinl forma lehich will p<i«« through the ordinary test. The milk diould 
be tearmi-d and kaeeteniHi brioro bpios given to ttw infant. 

/.acuiat (Cow and Gate) is a dried lociic acid milk, made In three stren^hs. 
eorrespondirig to the orJinery Cow and Cato milk foods, namely, ful|.«reani, 
half -cream, and skimmed 

ffWror/iione wui mdk is prepami in exactly the »amo way oa laelio acid milk 
by adduig forty-five drops of acid Ityiiroclilur. dil. (B.P. ftreni^h). 
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ill digesting protein, but can also bo used in ivasting conditions, 
particularly after, gastro-enteritis, for it docs not require to be 
80 diluted as ordinary fresh milk, in. fact if the milk is first of all 
skimmed of some of its cream and then acidified, it can as a rule 
be given undiluted. 

(3) Peptonhalicfn. Predigestion of the protein by peptonisa* 
tion ^ affords another means of overcoming protein indigestion. 
According to the method of preparation described in tlie footnote, 
complete peptonisation is reached in thirty to forty minutes. At 
first the milk should bo fully jicptomscd, and tlien ns the digestion 
improves the time of peptonisation should bo gradually reduced, 
until finally a return is made to ordinary milk. Peptonised milk 
should only bo used ns a temporary measure, for its prolonged use 
is likelj’ to leave the infant under-nourished and frail. As a rule 
it Ls possible gradually to slide the infant on to a more normal diet 
after two or three wcelts, 

(4) ir/jcy.* Another method is to remove the casein 

entirely from the milk, a.s is done in the preparation of whey 
(for metljod of preparation, see p. C8). Whey consists of 
the water, lactose, lactalbumin, and mineral salts of milk, ivitiv 
not more than a third of tlio.fnt, and is too utjak a food to 
nourish an infant for very long, In fact it should not bo used 
alone for more tlian about a week. Both the fat and the sugar 
can be increased so as to bring the values up to those of breast 
milk by adding Imlf a teaspoonful of cream and a teaspoonful of 
sugar to every four ounces of whey, but this is more Buccesj^ful 
in theory than in practice owing to the fact that infants with curd 
indigestion are so liable to tolerate fat badly, and in praetlco a 
bolter method of strengthening the whey is to thicken it with 
one of the cereal fooris, such as Savorj' and Sfooro’s or jroUin’s or 
Benger’s, bj'addinga tablespoonful of one of them to half a pint of 
whey. In deciding which cereal to use, it should bo remembered 
ii'ai ^cwis to Awi'o a arw? 

Moore’s has a slightly costive clTect. As the condition of the 
itrfant improves, the whey should bo gradually replaced by 


‘ replonUed J/iIfc. Adil to n pint o! milk nnil wnier a r\ij>{ul of Fairchtlil’* 
pvptogoiilc poud^r, or a ]wpioniainj( tablet (I'arke, Davis & Co.). Stand Ujo milk 
»n • VMwl of hot water for frojn twenlp to forty lojnuteB, oceo^iiyj to Ibo 
of jMyptoniMlion required, and ilien raise the milk to tlio boil. W'kolo rntlk do<4 
not jiepiontso ea«jly; the profwrtlon of milk «R«1 water will drjiend upon tho 
state of tlm infunt'* dipi^tion. 

* (Trufood Ltd }. Tliia is a prrpiniticin of dri-^l wli»y, the |vjwi{»r 

condstinR of [ftctnlhiimlu, 13 p»'r rent.; fiwto**", 7R jw'r cent.; mineral aalta, 
0 iwr eetit. ; and having n colorw vnliw uf lOAC. jw'r otinre. 
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orcHnarj’ milk, until finally the infant is taking a miJk*and-water 
mixture tliickcned with one of the cereals. 

.Sherry-wlicy ' is Bomelimes of advantage over ordinary 
renuet-whey by virtue of the stimulant action of its alcohol, and 
it may’ be used when the symptoms of curd-indigestion liave been 
present for some time and there is considerable emaciation, but 
after a week or so attempts sliould be made to replace it by a 
more nourishing diet such as the wlioy and cereal-food mixture 
just described. 


FAT INDIGESTION 

Of the various elements in cotv’s miUc, the fat is the one most 
likely to be badly tolerated, and symptoms of fat indigestion are 
particularly likely to arise in young infants nho are brought up 
from birth on a full-cream brand of dried milk It is for this 
reason that the author prefers, during the first three months of 
life, to use one of the partially-akimmed or iinlf-cream dried milks, 
in Mhicb the fal has l>een skimmed dou-n to 2-5 per cent, (see 
table, pp. GO, Cl). Fat indigestion is seldom met with in infants 
uho are receiving milk-and-water nu.xtures, unless it should 
Jiappcn that the diluted milk is being cnriiiied by the addition of 
cream. 

Symptoms. The evidence of indigc.stion of fat is mostly derived 
from tho character of the stools. At first the fat is e.vcrete<l in the 
form of soaps, and the stools arc bulky, formed, and pale in colour, 
and are often eo firm that the infant has eonaiderablo 
trouble and pain in pa.«9ing thorn. At this stage, tho unne aa 
it lies in tho napkin often develops a strongly ammoniacnl 
odour, and the buttocks may become reddened and even ulcer- 
ated. Later, free fatty acids arc passed in the stools, which then 
become loose, strongly acid, end ofTensivc, and their pa.s.sage 
is likely to cause much pain and screaming. Vomiting is not 
usually a prominent symptom, at any rate at first, but later 
on Rour-sracUing material may Iw retvimed. Kutrition is coon 
interfered with, and the ivciglit falls. 

Treatment. This consists of cutting down the amount of fat 

» SAerry-irAti/. Add two oiuicr* of cookmjf^if.rry to ImH a pint of milk « Im-li 
t>a» boon fwAicd to Jiut below txHlinf^. Toko Uw milk to tiM boil, ata(i<i for a few 
tninutM, u>d (train tlmxigli muatin. An ounra of k)«iT>'.wh(-y iiuute oocording 
to (hs above dirfctiona contaiiM thaoqnivok'nt in alcohol of t«c^ty-(i^'o drop* of 
brandy (SuU), to tiuit if flirro'-wbey U bcingr^von, aionliol m other fornta should 
not K* prcarfil«Hl. 
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in tliD diet. An initial doso of castor oil should be given to clear 
the intestine of irritating soaps and fatty acids. In mild cases it 
may be Bufiiciont simply to change from a fiill-cream to a half- 
cream dried milk, or if fresh cow’s milk is being given it should 
be skimmed of its fat. Considerable earo will be ’needed in 
ro-it\troducing fnt into the diet, and for some weeks it should hot 
rise above 2 per cent. Jn tlie caso of infants who are being fed 
on dilutions of fresh cow's milk, additional cream must bo 
entirely avoide<l4 but after a few creeks a small teaspoonful of 
cod-liver oil emulsion may bo given once a day. 

When the symptoms have been more severe, a completely 
skimmed dried milk, such as Cow and Gate special separated 
milk, may he used for a week or two before intiwliicing a 
half-cream brand. The sweetened variety of condeased milk, 
or Horlick’a Malted Milk, both of wliicli contain only n low 
content of fat, will also Ijo found nseftil for these more scveit; 
cases, and may be given for two or .three weeks, but if tlicy arc to 
bo continued longer, cod-liver oil should be added to the diet. 

Uuttermilic, which is that part of milk remaining after tho 
clmrning of blitter, contains less than 1 per cent, of fat, and so 
can also ho used in tho treatment of fat indigestion. Commercial 
Imttomiilk is prepared from milk which has been soured by lactic 
,acid bacilli, and tliercforc needs to Iks sterilised by boiling (stirring 
all tho while to prevent curtllmg) before being used as an infant 
foo<l. It is an acid milk, \ntli a composition of jirotein 3 per 
cent., sugar 3-5 per cent., and fat 0'25 to 1-5 per cent. It should 
be sweetened by adding a teaapoonfu! of sugar to every three . 
ounces. Eledon (p. 61) is a preparation of dried buttermilk, 
and skimmed Lncidac iins a similar composition. 

Red and excoriated buttocks sliould bo treaterl with some 
soothing application such as zino oxide and castor oil in equal . 
parts, and the napkin should l)c lined with a layer of cotton wool. 
If the skin over tho buttocks Ima not broken, a simjile dusting 
powder, sucli a.s equal parts of zinc oxiclo and starch, should be 
freely u.«ed. A more detailed de.scription of napkin rashes wUI bo 
found on p. 63G. 

CARBOHYDRATE INDIGESTION 

Indigestion of carbohydrate is not so common as indigestion 
of fat, and when it occurs it will generally l>o fo\ind that the 
carbohydrate has been added in the form of starch — jwrhaps as 
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barley water, but more oAen as one of the proprietary foods 
containing starclu Badly balanced foods wliicli have an excess 
ofsbgar,6uchas the swcctcnedformofcondensedmilk.arealso likely 
to cause sjTnptoms of carbohydrate indigestion, althougli many 
infanta can tolerate sugar in the form of mono- and di-saccharidea 
up to 3 or 4 per cent, above the percentage present in breast milk. 
Carbohydrates plaj* an important part in a.'ssistutg the tissues to 
retain water, and so long as the digestion remains healthy, a high 
carbohydrate diet causes a big gain in weight due to the amount 
of water retained. AUi\ougK infants fed in this way quickly put 
on weight, their tissues are flabbj’, and in the event of an attack 
of diarrhwa, to which they are more than normally prone, the 
drop in weight is rapid and profound. 

Symptoms. The fi3'mptom3 arise from excessive bacterial 
fermeutatiou of the carbohydrate in the intestine. Distension of 
the abdomen, due to the accumulation of gas in the intestine, is 
a common symiptom, ond in long-standing coses this produces a 
wide separation of the recti muscle.s, to iJmt when the infant 
attempts to sit up a ventral bulge appears between the tightened 
muscles. Attacks of colic with screaming and drawing up of 
the legs are frequent, and an oxccasive amount of flatu.s is passed, 
The stools become loose and green, and may actually appear 
frothy from the amount of gas contained in them ; they arc acid 
Jm reaction, but arc not so oflensivo as the stools of fat indigestion. * 
Within a day or two tiie buttocks become indomod and tlio skin 
may exc-oriate. Vomiting is not an early syTOptom, but appears 
later a» the breakdown of digestion becomes more complete. 
Tlio gain in w'eight, which may at first liave been rapid, soon 
becomes nire-sted, and a severe degree of wasting may eventually 
coino about. 

Treatment. Treatment should begin with n tea''poonfii! do«!e 
of ca-stor oil. The amount of carbohydrate in the diet mu.st then 
be re<luced, and if starch has liecn given it must be entirely 
withheld. A simple mixture of milk and water will bo found 
most satisfactorj’. It will be iicco.'Kary to sweeten the mixture, 
and for this purpose the most suitable sugar is a mixture of 
dextrins and maltose, sold under tho name Dextri-Maltoso or 
Daltose, since tliis is lc.‘>s fermciitablo than cane-sugar, glucose, 
or lactose. Enough should bo added to bring tiic carlm- 
hydralo content up to about C per cent., which is a little leas than 
the amount present in breast milk. If equal parts of milk and 
water have licen ordered, a teaspoonful of sugar sliould be added 
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to every four ounces of the mixture ; or if the milk anti water is 
in the proportion of 2 to 1 a tcaspoonful of sugar eliould be addetl 
to every five ounces. 

Protein miJk,^ ivliich incidentally is an acidified milk, is also 
successful in these ca.sea, as its proportions of sugar, and to a less 
extent tlie fat, liave been jediiced. Prolonged fectling on a low 
sugar diet ia likely to lead to constipation, and then the amount 
of sugar sliould be gradually increased until the bowels are working 
normally. 

Although drugs are only of socondarj’ importance, a combina- 
tion of chloral and castoroii in small doses is useful at the beginning 
of treatment to check the dinirhcea anti to rest the infant. After 
the initial purgative dose of castor oil, the following mixture nmj' 
be given tlirec times a day : — 

li Chloral hydrate gr. i to 1. 

Castor oil m. 0. 

Mucilage of acacia m. 15. 

IVater to I drachm. 

VOMITING 

When an infant is brought on account of vomiting, one must 
first be sure that it is something moro than the mere regurgitation, 
or “ possetting ”, of a teaspoonfiil or so of milk at tlie end of tlie 
feed, which is of such common occurrence as to have no particular 
significance. 

The next step must Ikj to c.vchide causes arising outside the 
ga.stro-mtestinal tract. The oivsct of acute infections such ns 
bronchitis, pneumonia, otitis media, and pyelitis, is often indi- 
cated by vomiting ; at times the eruption of a tooth is preceded 
by vomiting whicli may persist for several daj^s until the tooth 
has finally penetrated the gum meningitis,. hYdrooephalus,. and 
even intracranial neoplasms, arc other possible causes. 

As a general rule when vomiling is a sjnnptom of indige.slion 
it is accompajiieil by diairbcca, or nt least by the passage of 
undigested niotions. Vomiting in nssociation with constipation 
Is at all times a combination of aymjuoms worthy of special 

* Profwn milk {KiHkel'»j/'jn formiiJa) be nbtain;^ in a tom fri>m 
Xlpail. Joliiunn & Co. It i» by pno ilrnrhm of jKoulcr to 

on<! tinil » otini^ of woti*r— » dilution wbich diflfr* from mo^l driKl milks— 
AnU iklti'n ntatip up in thiti aitvitcth luw tlin followini; compositionit : protrin. 
3 I per cpnt.; (at, 2'23 per tont.; Ausar, 20 for wnt.; Wtic ntnl, 
wat. 
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notice. Occasionally tUcso two syniptcjns date from birtli, 
and may then be due fo rome' form of congenital obsfniction 
in the alimentary tract such as stenosis of the ccsophagus or 
obliteration of the duodenum or small intestine, conditions which 
are more fnlly considered elsewhere. The onset of forcible 
vomiting associated ndth constipation within a few xicoks of birth 
will suggest hjTKJrtropliic pyloric stenosis 

Two si)ecial t^Tics of vomiting remain to be considercil ; 
one is associated nith acrophagy, the otlier with nimination, 

Aerophagy 

In this condition the infant anallous excessive amounts 
of air, generally during a meal, and the big eructations that 
follow are accompanied l>y the regurgitation of much of the 
feed. It lias already been pointed out that infants nonnally 
swallow a certain amount of air at their meals. Excessive air- 
swallowing generally originates in some simple technical fault 
such as the hole in the teat of tbo bottle being cither too largo 
or too small, or the feeds bemggiven at too long intervals. Xhcro 
is no doubt that the use of a dummy may sometimes start oil a 
iiabit of air suallowing, os too may tbo Imbit of thumb* 
aucldng. 

Although acrophagia generally begins from such simple causes 
as those enumerated, if it continues the infant may get into a 
habit of swallowing air, and can bo heard between his mealtimes 
gulping down large amounts of air witli evident enjoyment. 
Noisy eructations follmv, and are accompanied by the regutgita* 
tion of milk. 31ost of the previous meal may be lost in tins way, 
and unless the habit is cliecked the weight soon becomes 
stationary and eventually a severe degree of malnutrition may bo 
reached. 

Treatment. The technique of the feeding must be carefully 
overhauled, the small points to w'liich attention has just been 
drawn being corrected. TIic air-ewallowing at mealtimes can 
sometimes lie checked hy giving smaller and more frequent feeds, 
and b^' giving a little boiled water at the beginning of the meal 
to check the infant from sucking too vigorously. If these measures 
do not Buflico, the feeds should bcjthickened by the addition of 
half to one tablespoonful of Bcngec's or Savorj’ and Ulooro’s 
Food. 

Aeedrttivo and carminative mixture after meals is often helpful, 
a suitable prescription Iwing : — 
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II ChJoral itydrato gr. 

Sp. ammon. aromat. m. 24. 

Tine. card, co zn. 3. 

Glycerin m. 5. 

Aq. menth. pip. ad5i* 

’ Rumination (Mcrycismus) 

This consists of tho regurgitation of milk from the stomach into 
the mouth, where it is chewed and tasted and then swallowed 
again, 

' Rumination is almost entirely confined to bottle-fed babies, 
and rarely occurs before four months of age. The baby has a 
good appetite and takes his feeds xvcll, but a feu' minutes after- 
wards ho can be seen to twist and UTiggle his body until Ids mouth 
gape.s and fills uith milk. The whole performance gives obvious 
pleasure to the infant, and the process is continually repeated. 
With each regurgitation some of tho milk is spilled front tho 
mouth, until almost the whole feed may bo returned. The 
loss of nourLshment may l>o great enough to give rise to 
considcrablo emaciation, and indeed unless eiTcctive treatment 
can be devised tho condition may prove fatal. According to 
Grnlee {quoted by Tlioroson) the mortality is as high as 25 per 
cent. 

The cause of this curious condition is uncertain. In tho early 
stages tho infants are generally big and strong, and it is likely 
’that the habit is formed from the possetting of a little milk, which 
so commonly happens with infants wlio receive n slightly too largo 
feed. In otiiers, the regurgitation of small amounts of milk after 
nerophagia has forerun tiifa distressing hnhit. When once tho trick 
has been learned, it quickly becomes a habit wliich may be diificuH 
to eradicate. 

Unless tho procc.«« has octually been obser%-ed, there is often 
little in the history to direct attention to the presoneo of rumina- 
tion. The usual story is that the infant has done u-cll until about 
four or six months of age, but since then has vomited its feotls, 
has become constipated, and has failed to thrive. Further 
questioning may show that tho vomiting is not forcible, but after 
a feed tho clothes are found instantly soiled by vomit — as sooii 
as one bib is changed, the next one l>ecomes wet. The di.sgrm'iw 
cannot bo considered prown until tho habit lias l>ccn actually 
seen. It is of little use to stand in front of the baby as tlicsc 
infants seldom porfonu to an audience, luit In' oli«crving iho 
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cliild from behind the cot, or by watching him througii a serpen, 
the whole process may be tiitnessed. Tlie retching movements, 
the eigJit of milk in the mouth, the chewing and swallowing, will 
then leave no doubt of the diagnosis. 

Treatment. Treatment to be successful must he thorough. 
The habit has to be broken, and it is a wiisc move to begin by 
putting the baby under the care of a trained nurse. The 
most useful metliod is to thicken the feed so as to make 
regurgitation veiy’ difficult. The milk may be thickened >vith 
Groats or Arrowroot or Farina to such a consistency tliat it 
will scarcely run from a tiUeil spoon. Another method is to 
prevent the infant from opening Ins mouth, nithout which the 
act cannot be performed, bj* putting on a strong linen bonnet 
•with side straps winch fa.sten under the chin by n buckle. The 
straps can then bo pulled together jiist sufficiently to keep the 
mouth closed. Although tlib method Is often employed it has 
the danger that if the infant attempts to mmmate he may possibly 
inhale some of the milk, and fop thb reason the author prefers 
to rely upon thickening tho feeds. Treatment must be continued 
for at least a month to ensure the habit being completely broken. 

FLATULENCE AND COLIC 

These two symptoms are commonly as.«ocifttod together and 
are a source of much dUcomfort in infancy. An ctccss of carho* 
hydrate iu the diet, especially starch, is a common cause, ouing 
to the gaseous distension of the intestine and thoirritation caused 
by the strongly acid contents. Excc'isivo air-swallon'ing, often 
associated with underfeeding, is another common cause. Con- 
stijiation, with hard focal masses in tho intestine, is also likely 
to lend to colickj* attacTis, which may continue until the bowel 
has been emptied. It must Ix) rcmciiiborcti tliat a sudden onset 
of recurring colicky pain in a prcviou.‘'ly healthy infant maj' be 
due to an acute intussusception, but the imssago of a little blood 
and mucus from the bowel, together with a palpable tumour 
in the abdomen, should prevent this condition from being over- 
looked. 

A tj^iical attack of intestinal colic begins suddenly, the infant 
screaming and drawing up Ins thighs on to the abdomen, whicli 
becomes tense and rigid. Each attack lasts for two or three 
minutes, and if tho pain is unusually severe the infant may become 
• pale, and aftenvard-s may appear exhausted, llio attack pnascs 
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off gradually, but may recur at frequent intervals, and so prevent 
the infant from getting any rest or sleep. Vomiting may occur 
during the attack, and in nervous infante the risk of a convulsion 
is always present. Occasionally the stools are constipated, but 
more usually tJiey are loose, green, and contain Bniall yellow 
fat curds. Flatulence and colic of any se\'erity are generally 
associated ^^^th a failure to thrive, or an actual loss of weight. 

Treatment. Screaming attacks may arise from other reasons 
than intestinal colic, and when an infant is brought on account of 
screaming, other causes, such for example as acute otitis media 
or acute pyelitis, must bo excluded before as.sumhig that the 
intestine is at fault. 

Immediate relief of pain is l>e3t given by the local application 
of licat. Warm fomentations or poultices should he applied to 
the' abdomen, and an enema of two or tliree ounces of warm 
water will sometimes soothe the infant, and, by aasisting the 
passage of flatus or hard fajcal masses, may at the same time 
remove the exciting cause. When the colic is so severe that the 
infant seems in danger of collapse, a warm bat)) or a njustard bath^ 
is often the best restorative. 

To prevent further attacks the diet must be eonected, any 
excess of sugar being reduced, and starch entirely withheld ; 
the amount of the diet must, of course, be enquired info to prevent 
underfeeding, and it is as well to watch the infant being fed, 
■wliich may bring to light some technical error. 

A sedative mixture such as tliat given on p. 83, to winch 
three drops of tincture of boUndonna may bo added, will prove 
beneficial. When the stuols are loose and unrligcsted small 
doses of opium, such as Dover’s Powder (gr. I at three montiis 
or gr. J at six montlis, four times a day), may be given unth 
advantage for a feir daj-s, but should used only a-s a temporary* 
measure until the alteration of diet has had time to bring aboxit 
an improvement. 


CONSTIPATION 

The importance of training an infant to open his bowels at 
definite times of the day cannot be e,xaggerated, for many of 
the most resistant cases of habitual constipation in older children 

* MxalurJ Balk. An oune« of mmtai'i b«i fnixf<f to a Btnooth pa^fn 

with ooM irator. and thfn acimd into « ^Uua of warm irator at 100* K. 'Hie 
infant titould bo hrki In tf>» bath forfivoor tra minutoa, or vatil tbonurwo « antii 
bejan to tingle. Tin? cJiikl ahould tlirn bf drml by dabbing, wot by rubbing, and 
ba wrafiprd in a irarm blawVct. 
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owe their origin to lack of proper training in infancy. Proin the 
first «eek or so after birtii the baby should be lield out over a 
small chamber after each meal, being taken off as soon as the 
bladder or rectum has been emptied. By assiduous effort in, 
this ■vray, the infant soon learns to associate the feel of the chamber 
with the passage of urine and ffoccs, and good habits will be 
learned. Training on those lines also does something to lessen 
the cliance of irritation and soreness of the buttocks, which is 
usually produced by prolonged contact of the skin against a soiled 
napkin. 

The most common cause of constipation in infancy is under- 
feeding, VidtU the result that very little residue reaches the lower 
bowel, and the stools, ^t-hich are small, are passe<l perhaps only 
every second or third day. It is useless to treat these infants mtli 
purgatives, correction of the constipation can only come about 
by increasing the daily intake of food. Occasionally too small 
an amount of water may be being given, although the nutritive 
value of the diet is perfect. The stools are then larger, but arc 
verj* hard and dry, and the infant is likely to be restless because 
of thirst, Tlie trouble is easily correcto<l by giving extra water. 

Tlicn apart from the actual amount of food, constipation may 
result from the components of the diet being badly balanced. A 
high ratio of protein or of fat tends at first to produce large hard 
constipated etooU, wliilc a low proportion of sugar has the same 
effect. The addition of more sugar, up to about 8 or 10 per cent., 
may be all that is required. Some sugars are more laxotivo than 
others, cane-sugar in the form of ordinary brown deinerara sugar 
being particularly useful in this respect. The addition of Mcllin’s 
or Benger's Food to tlie diet, a tcasjioonful to every six ounces, 
will sen'e the same purpose. Although fruit juice is given every 
day solely for its anti*.<icorbutic value, tlie slightly laxative effect 
is at limes Iielpful ; but a mother should never be encouraged to 
give fruit juice for this purpose, for then she may withhold it 
unlej«3 her infant is constipated, and so allow him to run a risk of 
scurvy. 

Congenital stricture of the anus is an occasional cause of 
constipation. It is more common in female infanta, and there is 
usually n histoiy of much straining and screaming before a ffinall 
hard stool is passed. During the passage of the stool the mucosa 
may be tom, and the stool will then be streaked v.itU a little bright 
blood. The diagnosis can only be made by doing a rectal examina- 
tion, and it may hero be pointed ont that even in the youngest 
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infant digital examination of the rcctmn can Bnfoly be performed, 
provided that the finger is well greased and its insertion through 
tlio anus carried out slowly. Normally the finger slips in after a 
few seconds ivitlioufc much difficulty, but when there is anal 
stenosis the opening is very small and tiglit, and it nmy be some 
minutes before the tip of the finger passes tlirough the tightly 
gripping rim of the anus. Not only docs a digital examination 
enable tho diagnosis to be made, but, by stretching the sphincter, 
the condition may be permanently relieved. 

Very rarely a congenital stneture may occur at tiie upper end 
of the rectum. This was so in an infant wlto was brought wlien a 
month old to King's College Hospital, with a history of severe 
constipation since birth, and failuro to gain weight. E.xamination 
showed a distended abdomen, and peristaltic movements of the 
intestine were dearly visible. By digital examination in tho 
rectum a narrow stricture could he felt just witliin rcncli of tho 
finger at tho rectO'Sigmoid junction. 

Constipation is a very common feature of mental defect, botJi 
in infancy and in later childhood. It is largely a matter of habit, 
tho children iieing cither incapable of appreciating the ordinaiy 
demands of nature, or too lazy to respond to them. Training 
them in regtilat habits calls for much porsevernneo on tho part 
of tho parents, hut it is e.«.scntinl if habitual constijiation is to 
}>o prevented. Although nil grnde.s and varieties of nienlnlly 
defective infants are likely to be constipated, it particularly 
a feature of untreated cretinism. 

There remain two other conditions in infancy in whicli constipa- 
tion is a prominent feature, namely hyi>crtrophie pyloric stenosis 
and Hirsch-sprung's disease or idiopathic dilatation of tho colon. 

Constijiation i.s likely to give ri«e to other symptoms. Attacks 
of colic and screaming, particularly when a stool m being passed, 
have already been mentioned. A failure to thrive is sometimes 
another prominent symptom, and that it depends on the con^itipa- 
tion is proved by the steady gain iu weight when tho bowels have 
been made to work witli regularity. A furred tongue, unpleasant 
brcatli, coldness and blueness of the extremities, may al^o l)C 
met with in infancy, although they are a more common accomjKini- 
nwnt of con-stijiation in older ohiklren. There may Imj nervous 
Hymploms such as n^tlessncs.s nt night mul pecvi'')me>s, which 
at times 7nay cuhj)iuate in conviilsions. This wn.s so in an infant 
aped nine necks, who ha/l Jicrn reareil on a full-crenfu <lrie<l milk, 
and who had Jtnd rcpentc<l oomnWoiw for eight hours. A rectal 
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lavage brought away several hard fsecal pellets, whereupon the 
fits ceased. 

The severe and repeated straining that accompanies constipa- 
tion is a common cause of hernia, either at the umbilicus or in 
the inguinal canal. Piles are quite exceptional in infancy, but 
V hen they occur they are almost alwaj'^ n‘>.‘»ociated with constipa- 
tion. 

Treatment. The various points ^in the diet to which attention 
must be directed iiave already been mentioned. In the majority 
of infants, correction of the diet will put nn end to the constipa- 
tion, and resort to the use of drugs should only be made after 
the feeding hn.s been carefully overhauled 

IVlicn using drugs it is lietter to employ them daily in laxative 
do^es than to wait until tlie infant i.s constipated and then to give 
purgative doses. For this reason castor oil, which is so popular 
a remedy in the home, is a bad drug for chronic constipation, 
indeed small doses actually promote constipation while larger 
doses have an initial purgative effect followed by constipation. 
For babies of a few weeks old a leaspoonful of olive oil is a 
satisfactory emollient a.s it does not interfere with digestion and 
does not give rise to purging. Liquid paraffin acts also as n pure 
ctnoUlcnt, and is u<>cful when the stools are Imrd and are only 
passed after mucii straining. The dose of paraffin should be 
such that the oil just does not separate in oily drops from th^ 
stool. A small teaspoonful once or taico a day is usually suificiem, 
but there is no danger in increasing tlio do“e until the desired 
effect is obtained. The “ Emulsio PetroJei Co.” in use at TJie 
Hospital for Sick CliiUlrcn, Great Ormond Street, is a verj' con- 
venient way of giving paraffin. It consists of : 

Liquid paraffin 30 minims 

Calcium hypophosphUe 1 grain. 

Sodium benzoate 1 grain. 

Fiswi/iiidi'yh'ifialfniwuh}, ^^-nfiiimi. 

Chloroform minim. 

Mucilage of Acacia IS minims. 

Water to 1 drachm. 

Half to one teaspoonful may l>c given two or three times a day as 
required. Paraffin slioiitd not bo used when there i.s already n 
good deal of mucus in the stool ; one of the more stimulating 
purgatives such as |>owder«I rhubarb gr. 1 with grey powtler 
(hy<i. ciitti cret.) gr. j is then more suitable. 
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For young infants magnesia is a most suitable laxative. A 
tcaspoonful of Phillip’s Milk of Magnc.sia may bo given with the 
first feed in tlie morning ; it should be mixed ^rith the last ounce 
of the milk and be given from the bottle. Another drug in common 
use is grej' powder ; it is often prescribed in one or two grain 
doses as a purge, but it is better employed in doses of ] or i grain 
twice a day over n jKjriod of two or tliree weeks. Oceasionallj' 
in sensitive infants even such smalt doses may cause loosenes'i 
of the bowels, and then magnesia should be used instead. For 
infants who arc more severely constipated, synip of senna (m. 20 
to SO at night) will often bo found a most convenient preparation, 
and owing to its sweetness it is readily taken. When constipation 
is associated with mental defect, small doses of thjToid should 
be given, and this not mcreli' in cases of cretinism. To an infant 
of sLx months, thyroidetun aiccum gr. y,, to J, once a day will ns 
a rule Ikj a sufficient dose. 

Lastly mention must be made of suppositories and enemata. 
These are used much too frequently. They should only he 
employed now and again when oral methofls have failed, for 
not only does their regular uso make (he anal sphincter patulous, 
hut tliey do not encourage theTCCtum to respond to its normal 
stimuU, and in fact infants arc likely to remain constipated so 
long as Tclianoe is placed solely upon them. A.s a suppositorj*, 
a small paring of plain soap is tbo least harmful and it can gener- 
ally be relied upon to pro<luce a stool. Glycerin suppositories 
are also often employed, but they are likely to cause some local 
irritation, inien the rectum is filled with hard scybalous niasso.s 
a warm enema of i>lnin water or soap and water should bo given, 
three or four ounces l»eing nm in gently at a temperature of 
100® F. It is often useful to precctlc this by an enema of an ounce 
of warm olive oil about half on hour Iwforchnnd in order to soften 
the /iecnl mass. 


DIARRHCEA 

Introduction. Infantile diarrhcea is a common condition which 
can conveniently be divided into three main groups : 

(1) Dietetic diarrhcea. 

(2) Infective diarrlioea. 

(3) Tarentcral diarrhcea. 

In each group vomiting is almost always as.sociated with the 
diarrha’a, nn<l t hesymj)tonialic title of ** Di.arrha'n and Vomiting ” 
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is often employed ns though it connoted ft disease. The term 
“ Gastro-cnteritis ” is also used, indicating that inflammation of 
the stomach and intestines is the cause of thesymptdms, although 
it must ho admitted that it is usually impossible to demonstrate 
Budi inflammation at post-mortem examination. 

Diarrhcea has its greatest incidence during the first year of 
life, and the mortality is relatively higher then than at any other 
age. In spite of the Jiigh incidence in the first year, severe 
•diarrhcea and vomiting is not at all common among breast-fed 
infanta. At The Hospital for Sick CSnldrcn, Great Onnond Street, 
in a consecutive scries of 100 infants belo^v nine months of age 
who were admitted on account of diarrhoea, only threo were 
being fed entirely at the breast, and ft further six were receiving 
breast milk supplemented with cow’s milk. Infants reared on 
the awoetened brand of condensed milk shon the greatest liability 
to diarrhcea. 


% Dietetic Diarrhcea 

Errors in diet account for the majority of cases of infantile 
diarrheeft at the present day, at any rate in this country. 'Ilio 
fault may lie in various directioiu', for instance the total amount 
of food per day may be too great, so that the digestive capacity 
is overtaxed and sooner or later breaks down. An excess of 
fat soon leads to the passage of free fatty acids in the stools, and 
they become loose, curdled, and sour-fimelUng. Parents arc 
sometimes so anxious to get their infants on, that they lavishly 
add extracts and emulsions of all kinds to the diet. Hliile in 
moderation these cxtra.s aro generally harmless, their injudicious 
use is very likely to provoke an attack of diarrheeft. Hut it is to 
excess of carbohydrate, usually in the form of starch, that dietetic 
diarrhcea is most often due, i»artic«larly vhen the starch is 
introduced at too early an age, before the aixth mouth. The 
loose, green, acid, and frothy stools which then result are a clear 
indication of the excessive amount of fermentation going on in 
tho- intestine. 

Tlic incidence of dietclio diarrhcea u» distributed more or less 
evenly throughout the year. As a rule the illness may be classed 
as mild, and in this respect, as also in the lack of any seasonal 
incidence, dietetic diarrhcea diffem ^ry definitely from infective 
diarrhcea. Tho mild nature of dietetic diarrhesa is, houever, not . 
to bo relied upon, iiuleed if tho error in the diet w not quickly 
corrccfctLtho diarrhoea way rapidly exhaust the infant, or may 
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initiate a gradual loss of weight w'hich eveiitually leads to severe 
and fatal marasmus. 

Infective Diarrhica 

This term implies that the diarrlima is due tp an infection of 
the gastrO'intostinal tract, although bacteriological investigations 
have failed to sliow any one particular organism ns the caxise. 
Cultmes made from the stools, anti from scrapings of the intestinal 
mucosa taken after death, haw grown various organisms such as 
streptococci, B. proteus, B. enteridis sporogenes, B. lactis aero- 
gonos, B. paratyphosus, di^entery bacilli, Slorgan’s bacilUis 
and the Sonne bacillus, while more often than not only the 
normal flora of the intestine have been present. It is also po‘»siblo 
that the chemical changes cotisoqucnt ujion iiactoriological 
decomposition of milk play a part. The condition is very much 
less likely to affect breast-fed infants, unless they should happen 
to bo brought into contact with other cases and so become infected. 

Tlio incidence of infective dtarrhcca varies different seasons 
of the year, being highest In tho late summer months, at a time 
when tho mean atmospheric temperaturo is at its liighcst. 
Until a few years ago annual epidemics of infantile diarrhoea, 
generally of a severe type and carrying a high niortality rate, 
swept owr tho country during tho months of July, August and 
September, and although during tho last few years these 
epidemics havo declined ronmrkably, indeed almost to vanishing 
point, the incidence of infective diarrhoja still remains highest 
in tho third quarter of tlio year. 

IVlien “ summer diarrhma ” was prevalent its incidence varied 
from one year to another, depending on whether the Eumraer 
was a hot ono or not — tho summers of 1898, 1899 and 1911 were 
exceptionally hot, and in these yearn the number of infaids 
dying from diarrlicca rose to a higher Jcwl than at any time in 
the preceding thirty years, and such figures havo fortunately 
never been approached since. Precisely how B\ioh hot weatlicr 
influences tho incidence of infantile diarrhoea is uncertain, but 
the increased amount of diust and numljcr of flies makes it moni 
likely that milk and food will bo contaminated, wliilo the rapid mul- 
tiplication of bacteria in wann weather iucpcases their virulence. 

During (ho lost ten years or so the incidence of infantile 
diarrhoea in tho arinjmer has fallen to figures almost as low us 
obtain in the winter. The accompanying chart, a-hich is made 
from tho returns of tho Registrar-General, gives the mortality of 
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infantile diarrhoja for each quarter of the year from 1DJ3 to 1D32, 
and fihows that the decline in mortality has occurred chiefly in 
the third quarter, and to a less extent in the fourth quarter, 
nhile the figures for the first half of the j'car have remained more 
or less constant.^ That tho number of deaths from diarrhoea in the 
first half of tho year has not appreciably altered is explained by 
the fact that they are largely* due to the dietetic and parenteral 
types, and it is of interest to note that the summer figures have 
dropped to, but not bclou-, the u inter figures, because of course tlie 



dietetic and parenteral diarrheeas continue to occur evenly* 
throughout the j'car. 

Several roasoits can be odvancc<l to account for tho very satis- 
factoiy reduction in summer diarrhesa. The encouragement of 
breast feeding, the very improved hygienic methods in the collec- 
tion and distribution of milk, the growing custom of Bterilising 
fresh millc by boiling or paslcurisiiig, and the increased use of dried 
milk, have all played their part. The replacement of horse traffic 
by motor transport, which bos incidentally .liad the effect of 
diminishing the amount of dost and tho number of files, may also 
bo a factor. 

Infective diairhcca is as a rule a raucli more severe illness 
than the dietetic variety, ami indeed may be so brisk as to over- 
whelm an bifant within a few hours. 
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Parentcta! Diarrhcca 

This term is used for those cases, by no means uncommon, 
in wliich the ciianrhcca is secondary to some condition outside 
the gastro-intestinal tract. Ttio fact is that any acute infection 
in a young infant is Uablo to give rise to roiniting and diarrlitra, 
indeed these syroptoms may lie looked upon ns taking the place of 
headache and malaise in older people. Thus the}' may he asso- 
ciated ■with acuto otitis media and mastoid disen.se, or nitb acute 
infections of the respiratory tract, and they arc common 
symptoms at the onset of acuto pyelitis, and may also occur in 
meningococcal meningiUs. Many infants experience a fleeting 
attack of diarrhma with the eniption of each tooth. 

Parenteral diarrheea is often a sharp jllne.«s, and i)n]c.'’3 t)m 
posaihility of infection in some other part of the body is aluays 
borne in mind, it is very easy to overlook the secondary nature of 
tho diairhcBa. This mistake can only be avoided by taking a 
careful historj' and by making a thorough examination, including 
in all oases the throat, tho oars, and the urine. Tho djarrhrea 
has, of course, to l>o treated, hut unless the primary illnrs? is 
also dealt with the treatment of the diarrheea is likely to proie 
Inoftoctivc. 

Pathological changes in infantile diarrhea. The post-mortem 
findings in infants who have died from diarrhena are remarkably 
few, and often there is nothing abnormal to Ifo made out in the 
stomach or intestines. A general conge.stion of tho bowel is 
occasionally present, and is seen to licst advantage if the intestines 
are bunched together, wlicn tho prevailing colour of the whole 
mass is pinker than normal. This roiwt, of courao, be distuigui.'»hed 
from post-mortem staining which affects the more dependent 
parts of the bowel. When during life there has been mucus and 
hlood in tho stools — such cases arc often designated ns ileo-colltis — 
there may be one or several small ciroular ulcers, little larger 
than a pin’s head, in tho lower end of tho small intestino and 
colon. The ine-sonterie glands an* not noticeably enlarged. A 
striking and almost constant finding is fatty degeneration of the 
liver, duo probal^J}’ in largo measure to tho passage to tho liver 
of toxic substances derived from tho bowel. In this connection, 
Boyd ' ha-s found that tho portal blood of fatal cases of infantile 
diarrheea contain.s ^ tone sul>sianco allied to histamine, which 
if injected into animals cau«cs n rapid coUapsc. Tlic degree of 
‘ Arri.. UtmMl. iM., 1023. 31. i:)7. 
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destmction of the liver is probably the most important factor 
influencing the prognosis, althongb it is very difficnlt to ass^s ; 
certainly T\hen the course is rapidly downhill and no treatment 
seems to make any appreciable difference, the amount of liver 
damage is always extreme. Wlicn the diarrbeea has lasted for a 
few days before death, fatty degeneration may also be found in 
the heart muscle and in the kidney. Collap-so of the bases of 
the lungs is a common finding, and a terminal broncho-pneumonia, 
often unsuspected during life, may also bo present 

Clinical Picture. In the mild cases, due moi»t often to errors in 
the diet, there is often a preceding history of digestive difficulties. 
The onset may be acute with vomiting or diarrhtea as the initial 



symptom, or there may bo n gradual inerpn-so in the number of 
stooU. These are loose, half o dozen or more being pa'>.«cd 
in the day, and are at first green, slightly offensive, and often 
contain fcinall fatty curds and soinetimes a good deal of mucus. 
Tlio temperature is rai««I txvo or three degrees, the anterior 
fontanello is depressed, and the infant is inisemhlo and continu- 
ally wailing. The lo«.s of fluid in the fitooLs causes the veight to 
drop and restricts the output of urine. 

In the more severe casscs, which may bc^oitlicr ilietclie or 
infective in origin, the onset is usually brisk, and there may ho 
an initial convulsion. Vomiting Ls an early symptom, and even 
sratcr may be returned 9o that it is imims-sible to get the infant 
to retain any fluid given by mouth. At other times vomiting may 
la? slight or even absent, nUhotigli the condition of the infant is 
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none the !ess serious. Dmrrha*a is uigent, and the stools, Mhich 
are at first green and curdled, 8«wn become watery and odourless. 
The rapid loss of fluid quickly plunges the infant into n condition 
of severe deli 3 ’dration ; ho becomes i>alo and restless, the tempera- 
ture is raised to 103® or lOi® P. or even higher, tho anterior 
fontauelle loses its normal resilience and pulsation and becomes 
very depressed, the eyes are sunken, and the skin loses its 
clasticitj', so tliat .when it is pinched Up it remains wrinkled 
instead of springing back to its former position. The tongue 
becomcB drj' anti red, and tho often ax>pear unusu- 

ally’ prominent ; tho abdomen becomes flabby’ and sunken, 
and i>eri3taltic movements of the small intestine may l>o visible. 
There is seldom any abdominal tenderness. The pubc heconics 
rapid, mounting to 160 or more X)er minute, and tJio heart sounds 
arc soft and tic-t ac in character. Albuminuria is usually pre.sent, and 
is as.sociated uitli a diminUhed flow of urine, indeed in fatal cases 
there may bo complete anuria for twenty-four hours before death. 

To such an unhappy picture the symptoms of toxemia arc 
later added. The face then becomes livid and ]>}nched, the 
restlessness disappeara and tho infant lies apathetic on his back, 
tho eyes stare so that luucppus often collects on the cornea, tho 
respirations become very sballow.so that all that may be seen or 
heard of tlicm is an occasional sigh. Tho pulse may be uncount- 
able and tho heart action becomes irregular ; tho extremities 
appear cyanosed, and tho temx>emture may’ either continue high 
until tho end or may foil to subnorm.nl. Death may seem gradu- 
ally to steal over the child, or may be heralded by one or more 
convulsions. 

It not uncommonly Impxwns that although the immediate 
treatment i-s successful and tho infant rallies, dinrrhccu of a milder 
onler continues for 8c\'cnil weeks, tho weight faib to rise, and 
gradually- tho infant pas-sea into a condition of marasmus from 
fi’hidi recovery, if made at sU, k a long and dilTietdt process. 

In tho most severe grade of all, the so-called “ Cholera 
Infantum/* the whole course of tho illness is accelerated. The 
onset is sudden with \’ioIent purging, the stools quickly liavo tho 
appearance of rice-water, whilo tho symptoms of intoxication — 
staring eyes, sightng respiration-s rapid irregular heart action, 
anil perhaps hypcrpyre.\jn — quickly siixjcrv’cnc. . Fortunately 
such cases are becoming much le^s common with the dl«appearanco 
of summer diarrhfta. 

Mention has already boon made of the xv^rticular tyj)e of' 
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infantile diarrhcea spoken of as ileo-colitis. The infection in 
these cases falls mainly on the ileum and colon. There may ho 
no vojniting, hut diarrhcea is severe, and the stools contain 
much mucus and a little blood. The abdomen is likely to bo 
distended ami slightly tender, but in other respects these cases 
resemble those already described. 

Complications. Examination of the inorith may show tho 
presence of “ tlmish ", due to infection by the fungus oidiuni 
albiearu. Ti»is appears as small white iirmly attaehetl patches 
on the tongue and imside the cheeks, and may sometimes 
initiate the attack of diarrhoea. At all events the diarrhcea 
is not likely to cease until the thrush has been disposed of, 
which is easily acconiplbhed by cleansing the mouth several 
times a day with glycerin and borax, or painting with 1 per cent, 
aqueous solution of gentian violet. 

Otitis media has already l)ecn mentioned os a cause of paren- 
teral diarrhoea, but it may also develop as a complication. MTien 
this happerw (here is likely to bo an increase of the vomiting and 
diarrhcea, tho tcini>eratur© shows a further rise, and the infant 
may indicate tho source of his pain by screaming and pulling at 
his cars. In addition there may ho some stifTness of tiie neck 
and a positive Kemig’s sign, the meningeal sjTnptoms being 
due to irritation of tho meninges {meningismus), for as soon as 
tho ear is dealt with they jiofs off and tho diarrhcea lessens. 
Broncho-pneumoma is also a serious complication, and is one 
which is verj* likely to bo overlooked, particularly in toxic infants 
vho have Iain morilmnd for some days before death. There 
may be neither rbe of temperaturo nor increase of respiration 
rate to make one suspicious, and the presence of consolidation 
is revealed unexpectedly at post-mortem examination. 

Skin complications are generally a wTirmng of a bad prognosis. 
Small abscesses may form in the subcutaneous tbsucs, particu- 
larly over the occipital region or on tlie back. In prolonged 
cases purpura is not uncommon, appearing as petechial 
ficemorrhagcs on the trunfc and over (be tower abdomen. 
Occa-sionally, uhen death is preceded for a day or so by a state of 
collapse and a subnonnal temperature, patches of the sub- 
cutaneous fat over the BhouWers and limbs become firm, feeling 
as though solidified (sclerema). Little can be done for this 
beyond the application of nnrmth and general stimulant measures, 
as in most cases this curious change is a terminal event. 

Tlirombosis of vcin.s is an occasional complication, the large 
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veins or the cerebral sinuses being affecietl. On t«o occasions 
the author has found at aufoiwy thrombosis of the renal \’cin, 
the kidney on the affected sMo I^eing swollen and puri>Io, but in 
neither case had ha?mnturia ocenrred, indicating that the throni;- 
bosis had taken place only a short while before deatli. Tlirom- 
bosls of the cerebral sinuses is al^o a late event. It way be 
indicated by commWons, or there may bo a combination of 
irritative and paralytic phenomena. Tliis was so in the case of an 
infant five months old, uho wo.s admitted to hospital suffering 
from infective diarrhosa. A day or bo later the left side of the 
face became j>aral^’Fcd, the })upils were of pin jioint Bize, and the 
limbs were stiff and making continual fighting movements. A 
diagnosis of meningeal htemortlmge due to n sinus thrombosis 
was made, and a cisternal puncture was perforjned ; the cerebro* 
spinal fluid waa under increased presasure and pink in colour from 
the uniform admixture of blood in it. Following the puncture the 
movements of the limbs ceased, only to return a few hours later 
Mhen the child died. ConvuWoas may occur at the onset of an 
attack of dinrrhcca, and are then an a rule not of much significance, 
but their occurrence during the course of the illness is alwaj’s 
serious and may, ns in the case just quoted, indicate some grave 
intmeranial disturbance. 

Treatment. Although certain guiding principles can be laid 
down for the management ofinfimtilediarrhcca.cach case requires 
separate consideration ; it is seldom possible to plan a course 
of action to cover more than a few hours because the condition 
of the infant may undergo such rapid nitemtions, and the doctor 
must Ikj prepared to adjust his treatment according!}*. Frequent 
obsen*ations of the infant’s progress are essential. 

The three principle.s that underlie the treatment are (I) io 
rid the bou el of any food or to.xic materia! that may 1x5 accounting 
for the condition. (2) To replace the fluid that has l)een lo‘‘t by 
the diarrhfca, (3) To rest the stomach and intestines for at least 
a day or tuo Ijofore making a gradual return to a suitable diet. 
In any but the mildest cases ekilletl nursing is required, and a 
trained nurse should be cmployerl. A close watch must be kept 
on the temperature, which may citlior become ly'jK'rpyroxial. 
calling for a quick sjwnging, or, in the face of colhipsc, may fall 
several degrees below normal. 

At the outset it is generally wise to empty the bowel by giring 
a purgative flose of ca.stor oil, allowing half a tcaspoonfiil for 
every si.v months of age. nltbougli if tlic diarrheea has already 
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been fc^evere enongh to deplete the infant of lUvid, or if the child 
ai)pear3 collap-ecl, tlio preliminary do'^e of castor oil nill liave 
to l»c omitted ns it would bhnply lax the infant's strength uii- 
necessarily. 

Washing out the stomach and bowel is al«o a valuable means 
of helping to get rid of toxic material. Gastric lavage (for 
method, sec p. "o) is particuLirly useful nheii vomiting i« 
jKjrsLstent, esjxjcially if much mucus is l>eiiig brought up It i.s a 
much IccS disturbing performance in infancy than in older subjects, 
but even so it may be too e\hau.sting for a feeble infant, and 
stimulants should always be at hand. Irrigation of the colon may 
1)0 of great Ixuiefit m ca«ci> of ilco-colitis, the boucl being gently 
washed out uith six or eight ounces of uarm saline at 100® F. 

Evciy effort should lie made to replace the tluid which has 
been lost in the atooN. This can be attempted by giving repeated 
sips by mouth of wafer, glucose nnter (3 per cent.), or albumen 
water, ‘ reckoning to get in an ounce or more every hour. 
If repented vomiting makes this iinpcwiblc, normal saline 
containing 5 jier cent, of glucose may be given per rectum by 
means of a continuous drip enema, but the bowel must bo WTished 
out first of all othcnvisc the fluid is not likely to I)e retained. 
Unfortunately the intcasity of the diarrhcea is likely to prevent 
fluid Vicing given by the rectum, and then if the symptoms of 
dehydration are severe, as would bo indicated by the depressed 
fontanello, sunken eyes, and inelastic skin, sabne must be given 
by some other route, either subcutaneously, intravenously or 
Intraperitoncally. 

The eubcutaneous injection of normal saline,* to which per 
cent, of glucose wafer has licen added, is the mt).st convenient 
method. The injection is usually made into the loo«o ti'isueH below 
the axilla?, from three to six ounces lifting run in slowly on each 
side. The amount that is given will depend on the sire of the 
infant and the sjiocd with which tho saline is absorbed. As a 
rule al»sorplion is rapid, the whole injection being taken up 

• To prefoirt Alhutiien Ifaler. C«it llm wlulfl of «n pgg in wsvernl diroctions 
*rith iliorp »ci«9ioni. hluiLo It witli IwH a pint of coM wntcr, anU strain. 

* To gtit SuV<:iilatuom!Holin€f TliAaiiparotusconsiftn of n fiuinpl (tlio bami 
of A pliuM nurni syringe serves ^rrysrptl)ot>nn^ctc(l by rubber tubing ton Ywihspctl 
(tliuis connect ion. tn whii'li t«o fiollow nredlrsarontlsebiMl by slmrt rubber tut>es. 
Tbe an|>nratai, anil thi* fluid for injertton. must bo stent*. Tlio satinu should bo 
licntid to about I30*r. budon* iNing gimi, us it cooU corisidffably by ilm time 
ft reuelw* tho tis^nies. IJcfors tJio ncedlex «!» insert^ through Iho skin tho 
whole aptmmtu') mint l>o filled with the saline in onler to ojclude any air. Tlio 
fitud is then allowed to run in slowly by {cniWty, the funnel bein^ held about 
12 inches above the child. 
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within an hour. Subcutaneous salines may be repeated once or 
twice a day until the infant is able to retain fluid by mouth ; 
con.'^cutive injections should be made into fresh areas, using 
the outer side of the thighs or the flanlcs ns well ns the axilla'. 

When the danger from ltK« of fluid seems more urgent, tho 
injection of saline may be given directly into the circulation. 
Xomial saline, to which 5 or 10 per cent, of glucose has been 
added, should then be used, from one or throe ounco.s being 
injected slowly into tho median ba'^Uic vein at the elbow or the 
internal saphenous vein in front of the internal malleolus. Tiic 
rate of injection should not exceed iO c.c. j>cr mimite, otherwise 
there is a risk of cardiac eollnp.se. In young infants it is usually 
necessary to expose the vein by making a small incNinn ami 
raising the vein on an ancuiysm needle. Use has also been made 
of the cxtenml jugular vein and the superior longiludhinl siniw, 
but the risk of producing air embolism in the former, ajul of 
causing a sums throinl)osis in the latter, makc.s cither of tJjcso 
routes undesirable. 

Considerable success Imv recently attended the eonlifiuom 
adnilnUtmtion of saline intravenously.' Tl>e advonlngo of this 
ntethod is that tho infusion can be continued for several days 
at a time, and meanwhile thenmotrnt of fluid by mouth nml ho 
only enough to keep the tongue and throat moist. 

The direct injection of saline Into the peritoneol cavity has its 
advocates. Tho advantages of this route arc (hat a greater 
quantity of saline can bo giv'cii more speedily than by the other 
mcfhotls, and absorption is nl«o quicker than from the suheutane* 
oiw tissues. To cnrrj' out the injection the bladder must first ho 
emptied nml then the nlKlominnl wuU is jucked up off tho intestines 
and the nmllo is {iiscrte«l slantuisc in the middle fine. Five to 
fen ounces of saline arc then allowed to niu bj’ gravity into the 
|Kjri(oneal space. The decision to employ this route should not 
Ih 5 left until the infant is alrcaily moribund, ax the saline may 

• Conlinuo4tf Intracenf/u* Salmt. Tli" o7 » conlnincr for 

tiwi »a]in« lixrU iJm infniU. Tlii« U ronnrtl»l l»y nibU-r tubiiii; lo » pla** 
<lrojiyi«*r ami air-tiap, wbirli in liim m by rubWr tubiriR to i» nwll** 

tifHi m<o H Win at tho tlio arm IWfig»rhn(r<{. Jtut ln'(r\rr iw attachmrnt 

to lire ii«v<i(o tlio tnbin;; Iv nrrain;^! to j'au o%'ijr a hot-wnt/>r Uittio to 

warm !b^ Mtino. T1«' tr<-bni«nj^ U faritiiatnt by nalcnom 

(AiHi A Hnnbnf}-J. ohiVit of t*r« bolhnr <.n<* fiUin^r tt-I-fo (iu* 

olbpr, Tlio larprr tiwJ ifiti* llm v*in, wbtli* tit* »m«l!rr one attncln^l 

to th* appornOiH anil enn tlu-n thnntsb tin* n>^ll* to th** linT>»-n 

of tb* >Mn. The ml* of flow of th« flAlitw* w frpufnt^l by n 1 1ir> mi tlmt from 
to ciclit Unjpi* of *nliivo art- nlloweil In run in p* r iinniite, uhiui i* otjiitvaWif |r> 

OIM- pint in IWMltJ foilf IxMltM. 
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then not he absorbed at all. Althongb the danger of pricking 
the intestine is said to be very slight the method is not one which 
appeals to the author, owing to the risk of injury and the danger 
of peritoneal shock to an already exhausted infant. 

'\\'hen the child is judged to ^ too ill to reco\'cr with saline 
injections, an improvement can sometimes he brought about by 
the transfusion of a small amount of whole citrated blood. A 
preliminary red-cell coimt ahould he made, for if the degree of 
dehydration has been severe the red cells may he so concentrated 
that the count is well above the normal, and in that case sennn 
would he more valuable than whole blood. 

Jlontion must abo be made here of the use of anti-dysenteric 
serum for those infants with acute infective ileo-colitis from 
whoso stools dysentery organisms hare Wen isolated. An intra- 
muscular injection of tO c.c. should be given daily. 

Diet. At the beginning of treatment a prcliminar}' period of 
stan'ation has a beneficial c0cct by resting the bowel. The 
period for which food is withheld will vary ; in tlie mildest coses 
twelve hovira may be long enough, in severe cases the infant may 
go as long os forty -eight hours without food. Meanwhile, although 
food is w’ithliold, it is, of course, essential that fluid should be 
given cither by mouth, by rectum, or by infusion. 

Tlio introduction of food must be gradual, and it is \vcll at 
first to give small feeds frequently, such as at two-hourly intervab. 
After an attack of diarrhcca the most diniciilt element in the diet 
is usually the fat, and therefore a food should ho chosen in which 
the amount of fat is low. Fresh milk, even when diluted, is 
seldom well tolerated, A skimmed dried milk (such as skimmed . 
Cow and Gate) can often be used with success, but it is so weak 
a food that it should not bo used for more than n week or so 
before a half-cream or humanbed brand is introduced. When 
the illness has been very severe n start may be made with plain 
svhey, or sbeny-wliey, giving from one to three ouncc.s eveiy two 
hours according to the age. As the infant improves, generally 
ii(tcr three ar faardafs, the diet ehaaht Iwsftjwly nvrkccl up to a 
more nourishing level by thickening the whey with a little 
S.ivoiy and iMoore’s Food and by gradually replacing the whey 
by millr. Owing to its small amount of fat and relatively hlgli 
content of carbohydrate Ilorllck’s Malted Milk may be tolerated 
when other foods prove iiasuitablc, and for the same reasons 
the sweetened form of eondca«cd milk may abo J>e used with 
Mipfcss ; but hccau‘-e of their low fat content the^o f<KKb sliniild 
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only bo used for two or tliree "weeks, or alternatively should bo 
eru-iched after a few n ecks by the addition of a small amount of 
cod-liver'oil emulsion. Ijictic acid milk has been highly recom- 
mended in tho treatment of diarrhccal conditions, but it has 
seemed more useful when dealing with the chronic wasting which 
may follow acute gafitro-enteritis, than actually withii\ a few da 3 ’a 
of an attack. 

Reccntl}’ success has been claimed to follow the use of raw 
apple in diarrhccal conditions in j'oung childron. In tho writer’s 
hands it has proved of value in hotii infants and young children 
when the acute diarrhoea has passed but tljc stools have remained 
loose and offensive, tho effect being to render them formed and 
to lose their offensiveness. It Ls also effective in d^'^senterj*. More 
details of the apple diet are given on p. 21 8. 

Drugs. Tiie value of a purgative dose of castor oil at the 
outset of treatment has already been mentioned. Later on, 
small doses of castor oil, such os five minims thrice daily, are 
McU worth giving for their constipating effect. The oil niaj’ bo 
j)rescribcd as follows : — 

01. ric. m. 5. 

Mucilage acacia m. Iti. 

Aqua ad Ji- 

\Vhen vomiting continues for more than a day or tuo bismuth 
maj' prove of Iwncfit, but sufTiciontly large doses must bo given. 
It may bo usefully' combined with aromatic ehalk j>owder in tho 
following prescription : — 

llismuthi carb. gr. 10. 

Sodii bicarb, gr. 2. 

3’iilv. cretro aromnt. gr. 5. 

Mucilage in. lo. 

Aqua cidorDfomii nd^i* 

Drugs with an ** inte-^tinal antiseptic “ action arc ns a rule use- 
Ics.s In the treatment of acute diarrhoea, hut when the stools Tcwnin 
pcrsistentlj' iitidige.‘»tc<l and ofTcn-sire small do-scs of calomel (gr. 
i; ter die) or salol tgr. J to I) have sometimes si'cmed of 
Iwncfit. 

Opium Ls imdoubtcdlj’ a most valuable dn«g in dealing with 
infantile diarrhoja, but mention of it lias been dcla^-ed until now 
because its u<e entails a careful selection of cases, and the effect 
of the drug must be cla«oly watched. Opium should not bo u«etl 
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when the tongne has become very dry, nor when the symptoms 
of toxieinia — apathy, Fhallow respirations, rapid irregular heart 
action — have replaced those of dehydration, for then the infant 
hi likely to respond exccpsivcly to vety small doses, lapsing into 
a coma which may prove fatal On the other hand small doses 
of opium are indicated ^^hen the dianha-a Ls sevete in proportion 
to the vomiting, when the stools are green and tending to be 
offensive, and in cases of ileo-colitis. Pulv. ipecac, co., gr. for 
everj' tliree months of age, is a useful preparation which may be 
combined in a pow der with bismuth carbonate. A liquid prepara- 
tion is often taken more readily, in uliich case tinct. opii (in. J for 
every three months of age up to a year) may be prescribed. In 
order to prevent tiio chance of overdosage with opium, those in 
charge should be warned never to wake the infant for the 
medicine, and to omit it if he is drowsy. 

Stimulant treatment is called for when the signs of collapse, 
fiuch os o low temperature, cold extremities, and a feeble puke 
appear. A warm bath, or lietter still a mustard bath, 
is often the best means of rallying the infant, and it can 
be rejwatcd once or twice a day as the clinical condition demonds. 
Brandy Is also a drug not to bo despised ; it should be given every 
thn?e or four hours in doses of 5 to 10 drops up to three months of 
age and 15 to 30 drops from then up to twelve montlw of ago. 
It nlU often bo retamed ubcii plain water is vomited. It Is 
probable that the merit of sheny-uhey, when the first severity 
of the diarrha>a has pa?'e<l, is due in large mooBure to its alcoholic 
content. When the need of stimulation appears more urgent, 
a hypodermic injection of stryclininc may temporarily tide the 
infant over. A suitable do^e would be m. J of the liquor atrj'cli- 
iiin.'v B.l’. up to three months of age, and m. 1 up to twelve 
months. 

INFANTILE WASTING (MARASMUS : ATHREPSIA) 
Profoumi wasting in infanc}*, even though it may be given stich 
P|)cclal titles as marasmus orathrC(>sia (Parrot), does not constitute 
adi'eaec, but is as^Tiiptom dependent ujwnBomc underlying cause, 
for which a careful search must alunya be made. Even so, there 
will remain a mimlwr of cases in which the cau«c i.s quite obscure, 
and it is with these lb.at W'c shall here concern ourselves. But 
mention niu«t first be made of two enaxes which may lie easily 
overlookwl. The finst of these is congenital heart dkeasc. When, 
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as may happen in a j’oung infant, there is neither cyanosis nor 
distressed breathing to direcfonc’s ottention to the heart, only 
a most careful examination will prevent the condition from being 
missed. Should the infant Iks crj'ing during examination 
the bruit over the heart may be almc^t inaudilde, and it is then?- 
fore a good rule to listen while the infant is being given a feed 
so as to ensure a quiet and thorough examination. Tlio second 
condition is congenital syphilis. a rule there are other signs 
to indicate the diagnosis, such ns snuffles, ra.shes, or enlargement 
of the spleen and liver, but (his is not nbvny.s .so. Tlie import- 
ance of recognising syphilis as a pos.s|bIo cause lies in the fact 
that the rc.spon‘>o to anti-syphilitic treatment is usually good. 

Other conditions in, infanc}* in which wasting may be a promi- 
nent symptom include hypertrophic stenosis of the pylorus, post- 
basic meningitis, and an undiscovered empyema or pyelitis 
Tul>erculasLs, oHliough by no incan.sn common cause, jnay some- 
time-s account for a fatal infantile marasmus, and yet signs of 
tuberculous infection during life may Have been entirely lacking 
This was so in an itrfant who imd never tlirived, and who at the 
ago of seven months weighed less than b H)«. Beyond ireing 
miserably thin ho slioucd no other physical signs until n day 
before death, when a few scattcrctl crepitations were to Ixs licard 
over both lungs. Autopsy revealed ca.<»cou5 glands in the media- 
stinum, and both lungs were thickly sown vith miliary 
tubercles. 

Of the dietetic causes of wasting, |)crt’islcijt imdcrfoedijjg i-* 
the mo.st common. of the nutritional faih^re^ in breast- 

fed infants fall under thn heading, and underfeeding in bottle-fed 
babies is aUo very common. A gn»s instance of this was a 
baby who'-e diet for sevemi weeks Jmd consisted of four-hourly 
feeds of half « teasiKjonfulofXcstlc's Condensed Jlilk in two and a 
half ounces of water, which works out at a percentage cdmiw^itiou 
of protein 0*3, fat 0-3, and sugar 1-3 — sttinll wx>ftder (hat tlfc 
infant was wretchedly emaciated. Profound va.‘'ting may aUo 1 h* 
the ultimate outconio of an ociitc attack of gnstro-enteriti«. 

Ill recent years* a grrot deal of mvi>tigation hn-s been made into 
the biochemical asjiect.s of manismu.s. Tbcrr j.s no evidence tli-it 
the infant makes on uficeunornical toe of the thrtx* priticip.i! 
c'omjxincnts of food, iminely pniteiii. fat, ami varbohydratc, 
when once thc«e have lafii nb-orbed from the intestine; in 
other wonK, infantile mamsums is not due (<* any i^culiar vin* 
of metabolism. It ot<o scorns that tlic nb'^orplion of food'-luffs 
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from the intestine is carried out satfefactorily ; the fault lies in a 
failure of the digestive capacity. 

One of the most important elFects of wasting is a progre'5sivo 
loss of subcutaneous fat, the function of which is to act as an 
insulating layer against the loss of boily-heat, and ns n res^ilt an 
\mdue loss of body-heat takes place which can only he countered 
by on excessive production of heat. Unless the infant i.s capable 
of digesting a sufficiently large amount of food to satisfy the 
incrcase<l demand for heat, the body produces the required amount 
by banning up any Ki>are tLssue. The amount of heat 
production, lucasxjred as basal metabolism, is raised above the 
nonnal until tlie actual weight has dropjMxi to about 35 per cent, 
helow the c-rjiected weight. When that degree of wasting has 
lieen rcaehed the spare tissues hn\-e all been used up, and the 
essential tissues such a.s the muscles and viscera are then sacrificed, 
and BH these dw indie eo docs the production of heat Iwgin to fail, 
and the temperature falls below normal TJie infant’s store of 
Slycogcn—uever relatively as largo in a child os in on oduJt— 
is rapidly Lunit up, so that the fasting blood sugar is invnriobly 
low and may Iw as much as 10 per cent below the normal value. 

The great dUHculty in treatment consists in getting these infanta 
to digest sufficient food to eountemet their excessive heat loss 
and at the same time to allow of a gain in weight. Too often 
the atteinpt to give a diet of sufficiently high calorie value leads 
to a breakdown of the digwtion, which necessitates cutting down 
the diet and eo increases the degree of wasting. 

Tlic post-mortem c.vaminntion seldom shows anything of note 
beyond a severe general atrophy. 

Clinical Picture. Few- sights can be more pitiful than asp\crcl3- 
wasted infant. The face becomes pinched and grey, the chcela 
arc hollow ed, the foutancllc is depressed, and the thin, inelastic 
fckin sags between the bon^' jKiints of the skeleton. The L'mbs 
apjiear ns sticks round which an ill-fitting skin has been loo'ch- 
wrapped, and the abdominal wall is often so thin that the .«low 
peristnltic movements of the intestine are easilj' mndo out. 
The temperature, in the nWenco of complication.'i, may ho tluve 
or four degrees below- normal. Death may grndiiall.v siijicrveno 
from increasing weakness and exhaustion, but sometimes coinc.s 
suddenly- even when the wasting roaj* liavo been stationary- or 
►lowly improving. Wlicn iccovcty is made, it is complete, so 
that some months Liter the children appe.ir jierfectly healthy. 

Complications. Two eompIicafionH which may apjn-.Tr in any 
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severely wasted infant are cedema and purpura. TJie cedema, 
which pits slightly on pressure, appears at first on the back of 
the hands and tho dorsum of the feet, but may later involve the 
limbs or face. There ia no reason to think that the cedenja is 
due to any loss of renal function, for tho urine is as a rule free 
of albumen ; it is to bo attributed to changes in the penneability 
of tlio vessel walls resulting from their |)oor nutrition. Purpura 
appears most commonly over the lower abdomen and back, and 
has always a grave significance. Tetany may also occur, and 
may be detected cither by carpo-pcdal spasms or by an increased 
irritability of tho facial nerve. 

Other complications such as thnish, otitis media, subcutaneous 
abscesses — particularly on tliose iwirts exposed to pressure 
such ns the occiput, ficapulie, and buttocks — and a terminal 
broncho-pneumonia, have been mentioned nlrcnd}' ns compllca- 
lions of diarrhma, hut they may also wld to the risks of a mnrasmiu 
infant. 

Treatment. One of the most important iwints is tho iimintcn- 
anco of warmth, in order to minimise the loss of body-heat. 
The temperaturo of tho room should be kept at betwtHfn 05* F. 
and 70* P., and this Is best done by a coal fire, whicli will ensure 
a free circulation of air. Dmughts most be carefully excluded, 
tho cot should bo surrounded with screens, and warm bottles 
should be placc<l beneath the blankets. The most gentle handling 
is necessary*, and the baby should be disturbed os little as possible, 
although occasional changes of position will help to prevent 
skin infcctioiw and pre-^sure sores. Tho clothing should be as 
for a premature infant, the baby being Mrnpjied in cotton wool 
over wliich a loose woollen Jacket can l>o worn ; the limbs nm.'ft 
bo wrapped up ns well as the trunk, tho head bliouH be covered 
with a flannel bonnet, and tho ordinary napkin should he replaced 
by a pad of absorbent wool, which can be easily changed. Instead 
of the usual daily bath, the infant aJiould bo oiled over witJi oh've 
oil every other day. The services of a skilled nurve are invaliinble. 

Tlio most difijcult asj)cct of treatment is the diet. Too oAen 
the history ia that the wasting began ns soon as the infant was 
taken from the brca.st. When the mother's milk hn.*. entirely 
failed, tho j)os»ibility of securing the services of a wet-nurse 
should never be lost sight of, for that may mark the tuniing point 
of the iUncP'*. ^\Tiatever food is given, small feeds at frequent 
intervab*— every two or two .md half hours— are indicated. 

It hiu* already 1k?cii jKimlcrl out that the difficulty in fminig 
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these infants lies in getting them to take sufficient nourishment 
without overtaxing their digestion. Tlie amount of food should 
he calculated according to the expected weight rather than the 
actual weight (in contrast with the feeding of ‘healthy babies). 
This may be differently expressed by saying that while a health}* 
baby requires a diet which will funtish 45 to 50 calories per lb. 
of body-weight, a marasmic infant will need at least 70 to 80 
calories per lb. The increased caloric requirement will generally 
have to bo given in the form of sugar, which is ns a rule ^^ell 
tolerated up to as much as 12 or 15 per cent. Bearing in mind 
that the marasmic infant is perfectly capable of metabolising 
Ids foodstuffs, including sugar, the use of insulin in treatment, 
which some have recommended, is ^iifficult to justify ; nor, 
in the author’s hands, has it seemed benelicial. Although fat 
has a higher caloric value than sugar, it is likely to lead to 
diarrhoea if it is present in amounts above 2 per cent., and even 
that amount may not be digested. 

A half-cream or a skimmed dried milk with dextri-mnltoso 
added in the proportion of one Icaspoonful tt) ever}* two ounces 
of the reconstituted milk is sometimes successful ; or the 
sweetened form of coiulensed milk (rt‘con.«tituled with wotcr in 
a strength of 1 in 8) may be used for a few weeks. If fresh milk 
is used, it will need diluting wllK half the amount of water, 
and it should then be thickened with Benger’s, llellin’s, or Savory 
and Jrooro’fl Food, allowing two tablc.spoonfuk of the cereal 
for ever}' pint of the milk and water mixture. Of the three 
foods named above, Bcngcr’s baa seemed to the author the inobt 
satisfactor}'. 

Lactic acid milk lias been highly recommended, and with much 
justification, forit often fliiccoeds when otlier methods of feeding 
have failed. One of il» advantage? is that it can generally be 
given a? w’holc imdihitcd milk, but when doing so it is a wise 
precaution to skim the top cream off the milk before the acid is 
added, for it is unlikely that the full allowance of fat will be 
tolerated. The method of preparing lactic acid milk is dc.«crjlK!d 
on p. 70. It will of course ne«l Bweetening, and for this 
purpo.se dextrimaltose should be used, allowing up to two table- 
spoonfuls to the pint of milk. This will raise the carbohydrate 
value to 12 jicr cent. 

The most valuable guide to Iho infant’s progreis i.s hh weight, 
and this should i>c recorded eveiy other day. J’rovideil that the 
iligt'stion reinaias satisfactory, the caloric value of tlie /lict 
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should bo steadily pushed up until at last the weight begins to 
advance. jU this point vitamins A and D, in the form of Radio- 
stolcuni or Ade.volin, should bo added to the diet, allowing 5 (Irops 
daily. This should he clianged to a tcaspoonful of cod-liver oil 
emulsion thrice daily after tiro or three ii'ceks, since this is not 
only a veliiclo for vitamins A and D, but is also a useful means of 
rc-ititroduciiig fat Into tho diet. Wicn tho stools havo become 
formed, and without waiting for a rise in iveight, a teaspoonful 
of fresh fruit juice should be given each day. 

Drugs play but a small part in the treatment of marasmus. 
Thyroid in small doses, such as gr. of tlijToideutn siccura 
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twice a day, has been recommended, but its mode of action is 
not clear. Roadbly it assists by accelerating tho circulation, 
which is often shipgish ond feeble — a suggestion which receives 
some supjMirt from tho fact that wasted infants aro said to he 
hcncniod by being kept in ntmosphcrcH containing increased 
oxygen or inerva-sed carbon ilioxide.' 

■ When the infant seems to bo entirely at a standstill, help is 
Bometimos to he derived from smalTtraasfusions (two or three 
ounces) of whole blood. Tlic injection Bhoiild !«• made into iv 
vein at tlip elbow, orinto the internal saphenous vein at the ankle. 
Tho sii£»orior longitudinal slniw at theonterjor fontanelle has K»mn- 
timea l>ccn U«ed, but the risk* of producing thronihosis of the 

* IfcCrca nnU Itrtjvr, ^ col, JJ. 
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siniis or of penetrating tJirough the sinus outweigh any advan- 
tages of this route. Intraperitoncal injections of citrated blood 
have also been recommended, but the method does not commend 
itself to the author. Although the peritoneum is capable of 
absorbing blood, this is not to be relied upon, ns was shown in 
the case of a marasmic infant six weeks old, who received 70 c.c. 
of whole citrated blood into her peritoneum. Death occurred 
four days later, and at autopsy all the blood lay unelotted in the 
pouch of Douglas. 



CHAI»TEU Vi 

HYPERTROPHIC STENOSIS OF THE PYLORUS 

lx this con(3itio»i there is obstruction to the passage of food 
from tho stomaeii, accompamed by great hypertropliy of the 
circular muscle fibres of the pylorus. The dhcnsc is strictly one 
of infancy, and is afmost always confined to the first three months 
of life. 

Etiology. Age. Although the condition has been called con- 
genital stenosis of the pylorus, it is very unusual for tho symptoms 



pyiofic 

to date strictly from birth; a.s a rule the infant thrives satis- 
factorily for two or three weeks and then tho characteristic 
symptoms appear. Of 129 cases observctl by the autlior at Tho 
Hospital for Sick Chihlren, Great Onuond Street, in 00 the 
symptoms began <luring the thinl and fourth weeks, only 5 cases 
licginning during tho first week. Tlic incidence falls rapidly 
during the second month, and it is very unusual for the onset to 
Iw delayed into the third month. 
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Sex. There is a remarkable preponderance in males, roughly 
C male infants being affected for every 1 female. Of the 129 
cases referred to, 85 per cent, were male infants. Occasionally 
more than one memlwr of a family has been affected, and the 
condition ha.s been reconled in both of twins. 

Place-in-Jamily. As remarkable as the incidence m males is 
the peculiar likelihood of the first-bom of a family to be affected. 
This was so in G3 of the 129 cases mentioned above, and in a 
series of 400 cases analysed by Still 48 per cent, occurred in first- 
born children.' But the condition has also been recorded as late 
as the fourteenth child of a family. 

Symptoms. Tlie usual story is that the baby has done well for 
the first few weeks, but then has begiin to be sick after feeds — at 
first perhaps only once or twice a day. but soon being sick after 
every’ meal. Tliis often gives rise to tho idea that the mother’s 
milk is not suiting her infant, and he is then promptly weaned 
on to some other foo<l, with the result that for two or three clays 
he Bcems lietter, but then the symptoms return and 59 another 
change is made in the diet. This sequence of events may bo 
repeated several times, and with each change of food tho 
syanptoms temporarily improve, but they return with Increasing 
severity, and the baby steadily loses weight. 

The most striking symptom is projechle vomiting, and the 
appearance of this symptom is usually taken as marking tho 
beginning of tho disease. In some cases the vomiting at first 
takes the form of a gentle regurgitation, and only later assumes 
its projectile character, hut w'hen it is fully establLshcd tho 
vomited material is often ejected with such force from the nose as 
well ns the mouth ns to spurt two or three feet from the infant. 
To begin with, tlie vomiting takes place after almost every 
meal, but os the disease progreawa ami the stomach becomes more 
and more dilated, there may be only one or two copious vomits each 
day. In such coses the vomitus may show a brownisli discoloration, 
and there may be much mucas mixe<l with it. It i.s always 
strongly acid, and contains no bile. 

Conflipalim is another prominent symptom, but not quite so 
constant a.s vomiting. Even when vomiting has been delayed 
until the third or fourth week the constipation may date from 
birth, and is thus often the earlier sy’mptom. Occasionally 
constipation is not very pronouncctl, so that although tho pre- 
sence of forcible vomiting and constipation in an infant under 
three months old. should always call to miivl the po-f^ibility of 
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pj’Ioric stenosis, the presence of the former symptom alone 
Bhould bo enough to arouse auspidon. 

IVmtUig is the third symptom of importance in the history of 
these infants. Generally a slow* gain in weight takes place until 
the onset of vomiting, then for a short period the weight stands 
stationary before beginning to drop. When once the veight ha.s 
begun to decline, the fall — in the obsenee of treatment — is fairly 
steady without inteqnission. As the disea.'se progre-^-se-s an almost 
typical facies gradually develop-s ; the face Ijccoiiios thin and 
drawn, the expression becomes worried, and the brow becomes 
creased into transverse furrows. 

Physical Signs. These are two in number, namely, visible 



t'j«. 12. VuiWff ol tlx* stomach in hyi>ettrophi’e pylons sli.ntnu. 

Infant nKc«l 4 necks. 


lieristalsis of the stomach and a palimblo tumour at the jiylorus. 
The latter is without doubt the moro important, for while gjustric 
\x?n‘itnlsis may be seen in other conditiom^ at this ago, such an 
pylorospa.sm and congenital duodenal stenosis, n palpable tumour 
nt the pyloru*^ is absolutely diagnostic of hypertrophic stenosw. 

In ortler that peristalsis may lie scon, it i-s usually necessary to 
stimulate the stomach to contract by distending it with a feed. 
At the same time this keeps the infant quiet, so that ob^eta'iUion 
c.an l)e made the more easily. The UAVe:4 of iwristal^is take slmi* 
nt the left costal margin, and roll slowly ocros.s the epigastrium to 
fade away on the right side. In a well-defined case the waves 
give the apiicorance of n succession of golf-b.alL« slowly parsing 
across the up}x*r abdomen, but in more advanced cases when the 
Ktom.nch is dil.rlc<l^tho waves licromc bro.idcr and less obvious. 
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Ilarel}’ iieriatalsis may also be made out parsing ia a retrograde 
direction from right to left. 

Wien feeling for the pylonc tumour a proper technique must 
be adopted. The examination should bo made while the infant 
is being fed, and the observer must be on the infant's left side, 
therefore the infant should be fed either from the mother’s left 
lireast or ebe by a nurse feetling him from bis right side. 
Tlio infant must be disturbed os little as possible, only the 
abdomen should be uncovered, the examiner’s hand must be 
wann, and he should be on the same level as the infant, so that he 
can rest his hand comfortably acro«a the baby's epigastrium. 
It is ns veil to lay the hand gently on the abdomen for a minute 
or so before beginning to palpate, othcrwj.se the infant may 
squirm and nialce examination difficult. Then by pressing the 
fingers dojvn over the region of the p^donis, half-way between the 
umbilicus and the costal margin at the outer border of the right 
rectus muscle, the tumour may be felt « ith the ball of the middle 
finger as a hard knotty lump about the size of a cob-mit. 

An important feature of the tumour js that it undergoes 
periodic contraction and relaxation, and as it can only bo felt 
during contraction it may be palpable one m'muto but have 
disappeared a minute or two later, and then after a brief interval 
it can be felt again. Tlic tumour haKlens during peristnUiB, and 
that is one reason for having the infant fed during oxaminntion, 
but It may sometimes take ten or fifteen minute.^ Ijcforo tho 
pylorus lieeomes hard enough to feel. 

Various circum.stances may make tho tumour unusually difficult 
to feel. It may be tucked up beneath a rather large liver : or in 
a ca.se of some necks’ duration when Uie stomach is Jnueh dilated 
the tumour may l>o jiushcd over towards the rigiit flank, and aUo 
in this flfago the stomach may l)C bo di.9tended with food ns to 
envelop and hide the tumour. If such be tho case, continued 
jialpation will cause vomiting, which, by partly emptying tho 
stomach, uncovers tho tumour. 

As an a'lci to diagnosis, Vue inland niay bo "X -rayed alter a 
bismuth meal. Tho films will show that tho stomach has failed 
to empty even after thruo or four hours. X-ray diagnosis is, 
however, not to be recommended, for often thew) infants are so 
frail a.s to be much cxhaus^ctl by tho amount of disturbance 
enlailetl, Achilo if the tumour has onoo been felt the diagnosis is 
assured, and radiography is niineccssarjv 

Pathology. Tho appearance of the stomach varies to some 
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extent with tlie length of time that the sj'mptoiuH have Iwen 
present. The most striking feature at post-mortem examination 
is the remarkable hypertrophy of the musculature of the pylorus. 
Tlie circular fibres aro principally involred, and form a thick band 
of muacio which extends for about an inch along the pyloric 
antrum, terminating abniptly at the duodenum. The Jiyper- 
trophy is best seen after the pylorus has been divided longitudin- 
ally, when tlio muscle mass covered by mucosa can be seen to 
project slightly into the lumen of the duodenum. 

In the early stages the hypcrtropJuod muscle terminates on the 
stomach side almost as abruptly 
as it docs on the duodenal side, 
and the tumour is vascular. As 
time goes on the tximour becomes 
leas vascular, and although the 
hypertrophy still terminates 
abruptly at the duodenum, it 
tends to spread back along tho 
woU of the stomach and may 
nearly reach tho cardia, indeed it 
has l^n noted as far back as the 
lowest inch of tho cesophagus. 

It is at this stage that peristalsis 
is most marked and tho tumour 
can generally bo felt witliout 
difficulty. Eventually tlie tumour 
becomes avascular, white, of 
almost cartilaginous hardness, 
and 8ho>>a little tendency to 
relax. Tlie hypertrophy still tcrininntc.s sharply at the duo- 
denum, while tho stomach, unablo to overcome the ob'itr\iction 
at tho pylorus, undei^ocs considerablo dilatation. Tho eflrct 
of tho hyT^ertroplucd muscle is to constrict tl»e lumen of the 
pylorus, throwing the miicasa into longitudinal folds which may 
so block the passage that even water can scarcely be forced 
through it at autojwy. 

The cause of the condition is unknown. Tlie excessive hartlcn- 
ing of tho tumour during contraction suggests a sjwismotUc 
element, os docs the bcnefidal roswlt that occ.asionally follous 
tho UM3 of anli-spasmmlic drugs. Tlie view proixjtmded by 
John Tliomson that tho hypertrophy is the outcome of n 
pcr\-er(od development of co-ordination of tho nervous control 
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of the pylorus seeins to fit the facts as uell as any. Presum- 
ably the peristaltic wave from the stomach reaches the pylorus at 
a time ulicn the siihinctcr is cuntractmg instead of relaxing. Tlio 
striking linkage Mtth the male sex points to the poooibility of 
an inlierited factor. 

Diagnosis. The occurrenceofforclblc vomiting in an infant under 
three months of age, e-siiecinlly if it be accompanied by con- 
stipation, should always lead to nii examination for gastric 
peristalsis and a pyloric tumour The presence of a palpable 
pyloric tumour is of the greatest importance, not only because 
it occurs in no other condition, but also liccaiise when the 
disease is present the tumour, if properly exammed for, can always 
bo found. Constipation need not lie present peristalsis may not 
bo visible, an<l Darrington-Wanl has recorded an instance in 
which a tumour was paliKited although there had been no vomit- 
ing, and the diagnosis of hj'pcrtrojihic pylonc stenosis was 
confirmed at operation. 

Two conditions likely to lie confused with hyiiertrophic pyloric 
stenosis are congenital duodenal stenosis and pylorosposm. In 
the fonner a history of forcible vomiting and constipation dates 
from birth, while if the level of stenosis happens to be below tho 
bile pa]>i]]a the vomitus will contain bile. Gastric peristalsis 
can usually bo secu, but palpation fails to reveal anything 
resembling the typical pyloric tumour. 

Pylorospasm is more common m female infants. Tho symp- 
toms begin at about the same tune as in hypertrophic stenosis, 
and include forcible vomiting and often constipation. Gastric 
jKiristaUis may also be made out In pylorospa.sm, however, 
there is no liiTiortrophy of the pylorus, and coitsequently no 
tumour to bo felt, and herein lies tho one important distinguishing 
feature which determiucs not only tho diagnosis, but abo the 
treatment. In pylorospasra there is no indication for ojicratioii, 
indeed, such cases usually do badly if they are treated surgically. 
They are best dealt with on the same lines os the medical treat- 
'iC ^wVmvc. sARVfifeVr.. 

Course and Prognosis. iJcath from starvation and progressive 
wcaknes-s at some time during tho first three mouths of life is the 
usual end of untreated cases of pyloric Blenw-is. Occasionally tho 
infant manages to strike nJxdancc between the amount of food 
lost by vomiting and tlio amount wliich passes the pyloras, a 
balance which is just suiTiaeut to keep the weight more or less 
constant. Under these circnmEtances the^nfant may struggle 



PliOGXOSIS 


115 


on \mtil about fourteen weeks old, at which age the sjanptoins 
tend to clear up spontaneously, and at last the weight begins to 
rise and the cluld recovers. Once recovery has set in it pro- 
ceeds as a rule smootldy without relapses. It is not undcrstootl 
why recovery slioukl occur at about the fourteenth week j it is 
certainly not due to a disapj^caVance of the muscle tumour, for 
this may remain palpable until the infant is six months old. 

The outlook under treatment dei>endH to some extent on 
whether surgical or medicol measures arc employed. The 
balance of opinion is now strongly in favour of siirgicjil treatment, 
but in order to obtain the host results it must be undertaken 
ns soon ns the diagnosis has been made. It is a mistake to try 
medical treatment for a week or two and only to lesort to surgery 
W’hen medical mean.s have failed to bring about improvement, 
for the infant is then w'cakcr and less fit to undergo on operation. 
With either method the prognosis is liettcr if breast milk U 
nvnilablo. 

One considerable drawback to lucdicol treatment Is that it 
needs to bo continued with the greatest caro until the infant 
in his fourth month, when spontaneous recovery may l)0 exjicctcd. 
Until this happens tho infant rcmnin.s puny anil wasted, and is 
a prey to any ehnneo infection such as bronchitis or diarrha'a, 
which may easily prove fatal. Medical treatment shoulil be 
reserved for those infants who do not come under observation 
until they arc already in their third month, and who seem to bo 
holding their own fairly w'cll in spite of eymptorne having been 
prc.scnt for some time. It ia likely enough (hat these infants can 
Ihj tided over another three or four weeks until spontancou'i 
recovery sets in. 

For all other cases surgical trcntniciit is to lie xtreferred, but It 
is essential that tho diagnosis should first of all be confinned by 
feeling the hyiK-rtrophicd pylorus Wforo operation is carried out. 
Wjjcn oneo that has l>ccn done, 02>eration should not be delayed. 
An important advantage of surgical treatment is that the relief 
of symptoms is immediate, and in ft succes-sful case the infant 
cpiickly begin-s to regain weight ond strength, 'flic mortality 
VIM'S ns the iiiteiw’nl increases between the oni^ct of symptoms 
and opcration.'which emplissisoa the fnvot imxKirtanw attaching 
to early diagiro.«is, Tliia may l»e put in another way hv saying 
that the lower the weight at the tiracofojicnvtion the woryc js the 
outlook, and thb» is p.artjculnrlv so if the weight has fallen Ik'Io^v 
5 IJw. 
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The mortality with surgical treatment in hospital practice 
should bo below’ 10 per cent. That it is undoubtedly much lower 
in private practice is due to several factors — the diagnosis is 
usually made earlier, so that the pre*operative condition of the 
infants is better ; the nurse is abbs to give her whole attention 
to the one infant ; and the risk of ward infections is eliminated. 

Surgical Treatment. Gastro-enterostomy. Loreta's operation 
of opening the stomach and passing dilators through the pylorus, 
and pyloroplasty have all been triwl and abandoned in favour of 
Rammstedt’a operation, in which the liyj«rtrophied pyloric 
muscle is di^nded longitudinally down to the submucosa, so that 
the' mucosa bulges up into the incision. The unstitched pylorus 
is then returned into the ab<lomen. Owing to the avascularity 
of tlie tumour, trouble from bleeding docs not arise. 

Although delay before operating is undesirable, enough time 
must elapse for proper pre-operatjvo preparation to bo carried 
out, which will often take about twenty-four liours. The stomach 
must be cleaned by being washed out, and if the first lavage is 
dirty, with hrowmish curds and a great deal of mucus, the wash* 
out must lie repeated once or perhaps twice at intervals of twelve 
hours. A final lavage should bo carried out an hour or two before 
the operation. It may be pointed out that the continual vomiting 
leads to a considerable loss of hydrochlonc acid, which tends to 
throw the acid-base balance of the body tow-ards the alJcaline 
side, and this makes a severe and even fata) collapse more likely. 
On this account the stomach should not bo washed out with 
sodium bicarbonate, which would tend to Increase the state of 
alkalosis, but normal saline should be used instead. It is also 
the usual practice to give a subcutaneous infusion of normal 
saline with fi per cent, glucose an liour or two before operation. 
If there has been a severe loss of weight, the injection of saline 
should be repeated after twelve hours, the operation being delayed 
mcanwliilo. I’ro-operativo preparation should be completed at 
^Icast an hour Ixjforo the time of operation. 

Tlie choice of anaesthetic is of considerable importance. For 
general anwsthesia gas and oxygen should bo employed, the 
alternative being local anjesthcein, which would perhaps have 
preference were it not that it seems to weaken the resistance of 
the ahdouiinal wound to local infections. 

The ixBt-operative management demands much care. Not 
only i*? the most skilled nursing required, but the nurse should bo 
jiarticularly experienced in the management of these dclicnto 
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The mortality ^nth surgical treatment in hospital practice 
should bo belon 10 per cent That it is iindoubtedlj much lower 
m pn\ato practice is due to several factors — the diagnosis is 
usually made earher, so that the pre-operative condition of the 
infants is better , the nur^c is abbs to give her whole attention 
to the one infant and the nsk of ward infections is thminated 
Surgjcal Treatment Gaatro enterostomj liOreta’s operation 
of opemng the stomach and parsing dilators through the pylorus 
and pyloroplastj ha\e all been tried and abandoned in favour of 
Rammstedts operation m which the lij pertrophied pjloric 
muscle IS divided longitudinally down to the submucosa so that 
the mucosa bulges up into the incision The unstitched pjlorus 
IS then returned into the abdomen Owing to the avascularitj 
of the tumour, trouble from bleeding does not arise 
Although delay before operating is undesirable enough time 
must clap'se for proper pro-operative preparation to bo carried 
out, u Inch will often take about twentj four hours The stomach 
must bo cleaned bj being washed out, and if the first lavage is 
dirty, with brownish curds and a great deal of mucus, the wash 
out must be repeated once or perhaps twice at mtcrvals of twelve 
hours A final lavage should be earned out on hour or two before 
the operation It may be pointed out that the continual vomitmg 
leads to a considerable loss of lijdrochtonc acid, which tends to 
throw the acid base balance of the bod> towards the alkaline 
Bide, and this mokes a severe and even fatal collapse more bkely 
On this account the stomach should not bo washed out with 
sodium bicarbonate, which would tend to increase the state of 
alkalosis, but normal sahno should bo used instead It is also 
the usual practice to give a subcutancoii'* infusion of nonnal 
salmo with 6 per cent glucose an hour or two before operation 
If there has been a Bevere loss of weight, the injection of siUnc 
should be repeated after twelve hours the oixiration being delaj ed 
meanwhile Pre-operative preparation should be completed at 
least an hour before the tune of operation 
Tlie choice of anaisthetic is of considerable importance Tor 
general ana?6thcsia gas and oxjgcn should bo emplojed, the 
alternative bemg local amcstheeia, which would perhaps have 
preference were it not that it seems to weaken the resistance of 
the abdominal wound to local infections 
The post-operative management demands much care Not 
onl\ IS the most skilled nursing required, but the nurse should be 
pirticnlarlj evpenenccd m the management of these delicate 
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infante. As a rule feeds are started four hours after the operation, 
beginning ^th glucose water. Drachm doses are given hourly 
for four hours, then two drachms hourly for four hours. If 
breast milk is available, it should be given twelve hours after the 
operation, allowing half an ounce every one and a half hours. 
This should be increased to an ounce two*ho\irIy after twenty- 
four hours, then two ounces thrce-hourly after thirty-six hours, 
and three ounces three-hourly after forty-eight hours, by which 
time the diet becomes normal for the age. It is a mistake to 
increase the diet more quickly than this, because a dietetic enteritis 
is readily set up in these infanta. If breast milk is not available, 
its place may be taken by a half-cream dried milk or equal parts 
of milk and water suitably sweetened. 

Various complications may follow the operation. Within a few 
hours the temperature may rise to 104® F. or higher, and a fatal 
hyperpyrexia may occur. It is quite common for the temperature 
torise2or3 degrees, and this has neverbeensatisfactorilyexplained. 
It is possible that exudations escaping from the cut surface of the 
pyloric muscle into the peritoneal cavity may play a part. The 
temperature should be taken every hour for the first six hours or 
so, and if it rises dangerously the blankets should be raised of! the 
infant, the warm bottles must be removed from the cot, and a 
tepid sponging may be necessary. If collapse occurs, ten drops of 
brandy every two or three hours may tide the infant over a critical 
period, and an injection of camphor (gr. ■J) may be given in urgent 
cases. 

Sometimes vomiting continues after the operation, and is often 
difiBcult to explain. Occasionally it is due to incomplete division 
of the pyloric muscle, and it is olso likely to occur if the operation 
is undertaken before the stomach has been properly cleansed by 
the pre-operative gastric lavages. It should be dealt 'with by 
washing out the stomach once or twice with normal saline, after 
which the vomiting >viU generally cease. In other cases a trouble- 
some diarrheea may develop a few days after the operation, 
which necessitates a reduction in tho diet and may, lead to a 
further drop in weight, and unless the condition soon rights 
iteelf the infant may sink into a state of marasmus from ^rhich 
recovery is tedious, or which may prove fatal after three or four 
weeks. Small transfusions of whole blood will sometimes rally- 
such cases when everything else has failed. ^Vben the.operation 
is undertaken in an infant already severely wasted, the tissues 
may be so sluggish that the incision in the abdominal wall fails 
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to tiiutc, and ivlieii the btitches are n.ino\cil the edge*' 

fiU apart Two infant«> affcptwl in thi<« «aj caentuaU^ made a 
good ree<n en, 

Medical Treatment Tins is conducted along three mam lines 
The diet should be such as to gi\ e onl> a ‘>mall curd m the stomach 
33reast milk %uU achie\e this most successful!}, otherwise pep 
tonjsed milk or A\he\ thickened by adding a tea«poonful of 
Benger’s, Sa^ ory and Moore s or Mellin s Food to crerj three 
oimees, maj be gnen Secondlt, the stomach should be fre 
qucntlj washed out as this wall generally bring the vomiting 
quickly to an end The wash out should be done with normal 
saline, beginning with lavages twice a da> until the \omitmg 
ceases, afterwards repeating tlio Urageonce a daj fora week, and 
then gradually Iciigtheiung the interval Ijctween the wash outs, 
provided that the \omiting does not return until after perhaps 
three or four weeks the} can be gi%cn up altogether Thirdly, 
before each feed a small do*© of some anti apTtmodic drug should 
bo given Xaquor Atropmt m | ma\ be u'icd but the nd\cnt of 
Eumjdrin (atropine metJuI nitrate) lia<* large!} replaced other 
atropine salts because its toxicity is so mucli less A freshly 
prepared 1 10,000 solution is u«cd from 2 to 5 c e lieing given 
twenty minutes before each feed Its ndninustration should not 
begin until dehsdration has l>een osercome b} means of sub 
cutaneous salmcs 

In addition to relaxing the p}lorus ruiu}drm also relies es the 
cohek} contractions of the stomacli whnh othennso gue ri«e to 
much discomfort and restlessness after feeds The drug has not 
displaced surgical treatment, which m the authors opinion, 
should still lie einplo}ed in carl} cu^cr and for those infants wiio 
are losing ground when the diagnosis is first made , nor should 
surgical treatment be dclaynl in order to try the effect of 
Eum}drin It lias, however, extended the scoiie of medical 
treatment, which ma} now lie undertahen with more confidence 
w hen the du'C ise is taking a lets x lolciit course, ns is indicated hj 
n BtaUona^y instead of a fnllmg weight, and b} the passage of a 
small stool each day Euiiiydnn has also proxed xery useful m 
the treatment of pylorospasm (see p 114) It may bo necessary 
to continue the drug for a month or more 



CHAPTER VII 

VITAMIN-DEFICIENCY DISEASES 

Befoue considering some of the diseases whicii result from 
deficiency of vitamins, a brief outline of our present knowledge of 
these substances is given. An appendix on pp. 724-728, shows the 
concentration of vitamins in some proprietary preparations. 

VITAMIN A 

Recent investigations have shomi vitamin A to be an un- 
saturated alcohol related to carotene, which is a yellow crj’stallinc 
pigment occurring in the body, and giving a yellow colour to 
certain natural fata *, it is also found in company with plant 
chlorophyll. Vitamin A cannot l)e syiUhesised in the body, but 
i.s present in milk fat, eggs, cod* and halibut-liver oil, and young 
green plants. There is experimental evidence to show that 
animals can convert carotene into vitnmb) A. and so carotene is 
regarded as pro-vitamin A. 

The daily requirement of infont<< is about 2,500 international 
units {I.U.), and 4,000-0,000 I.D. for older children. 

VITAMIN B 

Tim is a complex vitamin, divided into vitamin Bj, the anti- 
neuritic vitamin, and vitamin B.. 

Vitamin Bj (Aneurin : Thiamin). Tlus has been isolated from 
rice polishings in the form of thiamine chloride, and can be pre- 
pared synthetically. Tl^e ricljcat 80 »rce.s are the ger/n of cereals 
and yeast. The body is unable to synthesise it or store it in any 
quantity. Tiie daily requirement in childhood is probably 
between 30 and 100 1.X7. 

Vitamin Bj. This is a complex substance containing five 
subdivisions, of whicii at least two concern man ; tlicy are 
riboflavin and nicotinic acid. 

/fihq/lai-j'n. This is a pigment widely tUstributed in Nature, 
and may be obtained from such sources as milk (lactoflavin), egg 
(ovofiavm), meat, yeast, plants. In coiipinction with phfjsphoric 
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acid and a protein, riboflavin plaj-s an important part in tissue 
respiration. 

Nicotinic acid. This may be obtained from nicotine or from 
sue}} natural sources ns yeast and liver, and can also be prej)ared 
syntlietically. It is the anti-pellagra factor of the vitamin 11 
complex. 

VITAMIN C 

(Ascorbic add : Cevitamic acid) 

This substance vns first isolated in 1027 by Szent-GyOrgjd 
from tlie suprarenal cortex and from orange juice, and has since 
been luepared simthctically. The richest natural sources are the 
citrous fruits, black currants, strawbemes and tomatoes. 

For the prevention of scurvy the daily requirement of infants 
is not los.9 tlian 10 mgm., and for older children 100-200 mgm. 

VITAMIN D 
(Caldferol) 

The history of this vitamin is given in the introduction to 
Bickets. Owing to tlie formation of vitamin D in the skin under 
the action of the sun’s rays, the amount that should be taken by 
mouth to prevent infantile rickets is difficult to determine. A 
doily allowance of -lOCt-COO I U. is usually sufficient. 

VITAMIN E 

This vitamin, having anti-sterility and anti-abortion properties, 
is contained in tlie embryos of sectls, and ia prepared from wheat 
germ oil. 


VITAMIN K 

The discovery of this vitamin is duf to the work of Dam. 
Deficiency of the vitamin is assoemted with a low protlirombin 
content in tlie blood and a tendency to bleed, and reports indicate 
that it may prove useful in the management of the htcmorrhagic 
diseases of tiie newborn (sec p. 20). 

VITAMIN P 
(Cilrin) 

This Is a compound of the ilas'onc tyiie, closely nssociate<l with 
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vitamin C, and considered to have a beneficial effect in diminishing 
the penneahility of capillary vraUs (see p. 458.) 


RICKETS 

Introduction. Although rickets produces its most obvious 
effects upon the skeleton, it is actually a general metabolic 
disturbance and involves practically every system in the body. 
Tile disease is now known to result from a lack of irradiated 
ergosterol or vitamin D, which leads to a failure to absorb and 
retain the calcium and phosphorus of the diet. In order for the 
characteristic skeletal symptoms to develop it is also necessarj'’' 
that the child sliould bo actively growing. 

Until a few years after Iho Great IVnr, there were two 
chief schools of thought as to the cause of rickets. On the one 
hand there were those who lield the condition to be due to some 
dietetic error, for it was known that rickets was rare in breast- 
fed infants, and moreover could be cured by giving cod-liver oil ; 
on the other hand there were those who maintained that environ- 
mental factors sucli as lack of light, bad ventilation and insuffi- 
cient exercise accoimtcd for tbe fliscaso. It is not without 
interest briefly to trace the steps by which these two views have 
coalesced. * 

The discovery by Mellanby in 1010 that rickets could be produced 
experimentally in puppies if they were fed on certain diets 
marked the beginning of an intensive research into the dietetic 
aspect. Mellanby was led to conclude that rickets was produced 
by the absence irom tiie diet of fat-soluble vitamin A. In 
the following year Hopkins showed tliat this vitamin could 
bo partly destroyed by a process of heat and oxidation, 
and in 1922 MacCollum^ by feedin|r rats on cod-liver oil which 
had been submitted to. oxidation, was able to shon* that 
\'itamm A really consisted of two substances, one capable 
of curing xerophthalmia (a condition known to be brought 
about by lack of vitamin A), the other capable of curing 
rickets. 

Meanwhile the curative effect of direct sunlight was emphasised 
by RoUierin 1910, and three years loterHnldschinsky showed that 
the same result could be brought about by exjKising subjects 
with rickets to that portion of the ultm-violot spectrum having a 
wave-length of 200 /»;*. 
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.'Utbongli rickets could bo ciin?d by ultra-violet raiUation, and 
in cod-liver oil there was also o po« erful nnti-rochitic agent, it 
remained to correlate these facts. Zucker and others (1922) 
demonstrated that the anti-rachitic properties of cod-liver oil a ere 
contained in the non-fatty portion, consisting chiefly of a cliole- 
sterol-like substance, and in 1925 Stecnbock and Black showed 
that this material, although not inherentl}' protective against 
rickets, became so after exposure to ultra-violet radiation. 
Finally, in 192fi, Ilosenhcim and Web'stcr showed that the chole- 
bterol-likc substance was actually a clo=eIy allied sterol, namely 
ergosterol. Vitamin I), or Calciferol, the anti-rachitic vitamin, 
consists of irradiated ergosterol 

Ergosterol is normally present m the deeper layers of the 
skin, and becomes converted into vitamin I) when the skin is 
'c.xjio>-ed to sunlight or ultra-violet ra5-s. Cod-liver oil, Jialihut- 
Uver oil, egg yolk, and to a less degree milk, also contain irradiated 
ergosterol. It seems that milk, too, contains some inactive 
ergosterol, for its anti-racbitic value is increased after exposure 
to ultra-violet light. Ergosterol Is also present in most animal 
and vegetable tis-sues in combination with cholesterol, and again, 
follom’ng a short cri>os»rc to ultra-violet radiations, is converted 
into vitainm I). 

Etiology. Dwtrihufion. Bickete is widely distributed through- 
out the temperate zone^. but is rare both in the tropics and in such a 
northerly country as Iceland. No race is immune from the disease, 
hut there is no doubt that negro chiklrcn ulio dwell in the tem- 
perate zones ate particularly susceptible, \irohably because their 
natural pigmentation prevents a sufficient penetration of ultra- 
violet rays through their skin. Infants bom prematurely are 
also prone to develop rickets, a fact which is generally attributed 
to the fcctus storing c.aiciiim saltschiefly during the last tv, o months 
of intra-utcrino life, so that n premature infant starts life 
handicapped by' a clcflcicnt store of these salts. 

Age. Bickets is unknoum ns a congenital condition, and eaii 
seldom bo recognised clinically under four months of ago, but 
may appear at any time from then until the end of the second 
year. 

Diet, There is no doubt that tbc disea-'o is very’ miieh Ic^ss 
common in breast-fed infantj* than in tho^e reared artificially, 
but Iwcast milk is no pinrantec agaiivst the ajipcarance of rickets. 
Its anti-rachitic value depends upon the diet and linbil-s of the 
mother, uho should partake of such foods a,s milk, butter, and 



JtWKSTS 


IBS 


eggs for their vitamin D content, and should also get out of door^ 
into the sunlight each day. Hess and Weinstock have shown that 
the anti-rachitic titro of breast milk can bo raised to a higher 
level by direct irracUation of the motiicr than by supplementing 
her diet U'ith cod -liver oil. 

Even if breast feeding has been continued for the full nine 
months, a faulty diet after weaning, mtli e.vccss of cereal food 
and little in the way of animal foods, may lead to rickets during 
the second year. 

The process of drj'ing or condensing milk docs not entirely 
destroy its anti-rachitic value. Although it is the common 
practice at the present day, and a wise one, to add a small quota 
of vitamin D as a prophylactic measure to the diet of infants 
reared on these milks, it U probable that t!>e increasing custom of 
letting infants lie out of doors for most of the day is at least as 
valuable a means of preventing rickets. The most severe instances 
of rickets occur when infants have been reared on a diet which 
contains much sugar and little fat, and for tliis reason feeding with 
the sweetened form of condensed milk b not to be commended — 
except for very short periods. It is even more inadvisable to 
feed an infant on a diet made up entirely from one of the many 
starch-containing foods which arc intended ns additions to a 
milk and water mixture. 

Season. The incidence of rickets shows a seasonal variation, 
reaching a maximum in the late winter, after a period when, 
so far as this country is concerned, exposure to sunlight is a 
very chancy affair, and when incidentally the vitamin H content 
of such fresh foods as milk and eggs is ako at a minimum. 

Growth is another factor of etiological importance, for rickets 
will only develop if growth is taking place. This accounts for the 
fact that rickety infants are practically never wmsted, they tend 
On the contrary to be fat, but flabby. Although marasmic infants 
•so seldom appear rachitic, the other factors that underlie the dis- 
ease may all be present, and then as soon as a recovery from the 
marasmus b made, and the infant begins to put on weight and 
grow, rickets is very likely to develop. Tlie influence of growth 
is well illustrated bj’ casliac rickets, a condition to Ire described 
later. Children suffering from cceliac dkease arc profoundly 
wasted, and may remain so until they are four or five years 
old, becoming considerably" stunted. It b nbt until they 
begin to gain weight and grow that cceliac rickets makes its 
appearance, ' ’ , 
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Pathology. If a longitudinal Bcction is made through tlio 
growing end of a long hone from a case of rickets, the epiphyseal 
Uno U seen to consist of a broad pearlj’-grey translucent band of 
osteoid material — which is the matrix of bone in wliich calcium 
phosphate has not yet been deposited. The bone end is expanded 
laterally and is slightly cup-shaped, and the band of osteoid is 
corresjxjndingly shapetl, while its margins on both the diaphyseal 
and epiphyseal side are xmeven and irregular The adjacent 
diaphysls is also softer and more vascular than normal. The 
appearances differ very much from a normal bone-end, where 
the bone and epiphyseal cartilage approximate in a straight 
transverse line without the inteni’cntion of any visible osteoid. 

The histological changes at the bone-ends can hardly be 
appreciated without first describing tlie appearances at the 
grow ing-end of a normal bone. As the normal epiphyseal cartilage 
is traced towards the epiph3teal line, the cartilage cells become 
arranged into columns lying in the long axis of the bone, and 
separated by columns of calcifying cartilage-matrix. On the 
other side of the epiphyseal bne are young capillaries springing 
from the bone marrow and grouing towards the cartilage. The 
capUlaiies are guided by the columns of calcified cartilage matrix 
against the cartilage cells, which are destroyed. • The calcified 
columns then become broken up info masses around w'hich the 
matrix of bone (a»tcoid) is formed. In health, osteoid is present 
only in small amounts* too small to be ilUcemcd maerosoopically, 
and is soon converted into true bone by the deposition of calcium 
phosphate. 

The striking feature about ossification in rickets is the entire 
lack of orderliness, owing to the lack of calcification. Tlic 
cartilage cells are not forced into columns because the cartilaginous 
matri.x fails to calcify, and so the capillaries from the young bone 
are not particularly directed against the cartilage cells, some of 
w’bich inaj’ escape destniction and liccome enveloped in the 
osteoid. Nevertheless, so long n-s growth continues, most of the 
cartilage cells ore being steadily replaced by a bony matrix 
which also fails to calcify, remaining an osteoid. It U this 

accumulating osteoid wliich gives the characteristic broad, wavy 
and soft epiphyseal line to the rachitic bone. 

As the rachitic procera heals, calcium is first of all deposited 
in the cartilage matrix, which soon reduces the cartilage cells into 
order. Tlie osteoid layer becomes calcified, anj' cartilage engulfed 
in the osteoid tissue slowly disappearing. 
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The growth of bone from the pericMteum is also interfwecl with, 
soft osteoid tissue being produced along the shaft of the bone. 
As soon as healing begirLS, this becomes conrerted into true bone 
by the deposition of calcium phosphate so that eventually tiie 
rachitic bone may become a thicker and stronger bone than 
'.would normally have been the case. 

Chemical Pathology, It has been pointed out that the essential 
disturbance of the skeleton in rickets lies in the failure of calcium 
phosphate to be deposited at the growing ends of tlie bones. 
Theoretically there are .several ways by which such a failure 
might come about. The diet might contain an insufficient amount 
of calcium and phosphonis, or the absorption of these materials 
from the bou’el might be interfered u'ith. If absorption were 
satisfactory, there might be yet a failure in the mechanism at 
the bone ends by which calcium and phosphorus are wthdraTs-n 
from the blood and deposited in the osteoid tissue. 

It Is knoANTi that the deposition of calcium phosphate wU oJily 
take place in the presence of a fennent — phosphatase, but esti- 
mations of phosphatase in infants u ith rickets show it to be present 
In amounts above the normal, so that it would seem that the 
mechanism for the uothdrawal of calciun> phosphate from the 
blood to tlie grooving bone is not impaired. As to any deficiency’ 
of calcium and phosphorus in the diet, experience shows that 
the additions of these materials to an otherwise rachitogenlcdiet 
will not prevent or'cure rickets. 

Estimations of the blood calcium and blood phosphorus in 
active rickets show either or both of them to be reduced. In the 
majority of cases the blood calcium is -withm normal limits 
(D to 11 mgm. per 100 c.c.) but the blood phosphorus (normal 
eliildhood value 4 to G mgm. per 100 c.c.) is reduced, sometimes 
to as low n figure as 2 mgm. per 100 c.c. This is spoken of as the 
“ low phosphorus type ” of rickets. Less often the blood phos- 
phorus is normal while the blood calcium is reduced, in some cases 
being as low as 6 mgm. per 100 c.c., and in one case under the 
author’s care the calcium was doum to 4 mgm. |>er 100 c.c. It 
i.s this type of rickets, known as the '*Iow calcium type ” which 
is liable to be accompanied clinically by other manifestations of a 
diminished blood calcium such as tetany, larjTigismus stridulus, 
and convulsions — a triad of symptoms' grouped together under 
the name “ spasmophilia ”, .Occasionally both phosphorus and 
calcium values in the blood are rwluccd below normal. 

A feature of tlio metabolism in rickets is the excessive loss of 
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calcium by Avay of tlio stools, the loss in the tirino being in- 
appreciable. TJil? points to a defect in the absorption of calcium 
from the intestine, although it has been suggested that the calcium 
is al)^orbecl and is tben re*cxtaetetl in abnormally large nmoui\ts 
into tlie intestine. The excretion of 2 ’hosphorus in the urine is 
also excessive, in fact the lo^s of phosphorus is relatively greater 
than the loss of calcium. There is no doubt that the projwr 
absori)tion and interaction of calcium and pliosphonis can only 
l>e eUected if they are available in a balanced proportion, excess 
or paucity of the one affecting the utilisation of the other. 
lIoAvland lias expressed this in its relation to rickets by pacing 
that when the product obtained by mtiUiiilying together the 
blood calcium anti blood phosphonLS values (measured as mgras. 
per 100 c.c.) falls below 30, active rickets js present, while rickets 
ia probably present if the figute is below 40 The normal figure 
should lie between 40 and 60. 

The exact manner in which vitamin D brings about on improve* 
meat in the calcium-phasphoriis mctalwbsm is nut absulutcly ccr* 
tain, but it is most likely that it indirectly facilitates the absorption 
of these materiaLs from the intestine, and their retention in the 
serum, by increasing the capacity of the blood to carry them. 

Symptoms. Increasing knowledge concerning the composition 
of vitamin D and the natural sources from which it can be 
obtained has made rickets one of the most easily 3 »rcventablo 
of diseases, witii the result that it Is rapidly becoming an un- 
common condition, and in fact the gross skeletal dcfomiitles of 
advanced rickets are already a rarity 

The onset is gradual, and ilcfinitc signs of the (lisea>-c can 
seldom lie made out before the fourth iiionlh. As a rule the 
infant is plump, and may at first sight look healthy enough, but 
there is likely to bo a history of increasing restlessness and irrit- 
abiUty, and of excessive sweating, particularly about the head. 
The most pronounced cfiangcs ate tho'-c that affect the skeleton, 
and we may therefore consider these first. 

The Shill. O.^-sification of the rachitic skull proceeds slowly 
and irregularly. The anterior fontnnellc remains larger than 
the age of the infant would warrant, and instead of closing at 
about the eighteenth month, may remain open into the second 
or even third year, 'nie irregularity of ossification is abo seen 
in the heaping up of young bone into bosses round the centres 
of os.^ification of the frontal and parietal bones. Under the name 
of “ Parrot's nodes," the^c Ihisscs were originally regardeil as 
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evidence of congenitai syphilis, but they fire now more rightl}' 
regarded ns rachitic. The sagittal and coronal sutures, radiating 
from the four cornens of the anterior fontauello, and lying aa 
furrows between the bosses, give to the skull the appearance of 
a hot-cross bun. 

In other part-.s of the skull small areas of thinning and rare- 
faction occur, particularly over the lower parts of the parietal 
bones and along the occipito-parietal sutures. Careful palpation 
is needed to discover them. The observer should hold the infant’s 
bead between his palms, ami then gently press upon tlio skull 
with his finger tips. The hone in the thin areas dan he indcnte<l 
just as one can. indent a tennis-ball, springing . back when the 
pressure is released. To this sign is given the name “ craniotabes ” 
and it affords valuable evidence of rickets, beiitg one of the earliest 
manifestations. It aL^o occurs in the thinned-out skull of hydro- 
cephalus, and is present in the rare condition of osteogenesis 
imperfecta. When rickets has been present for several months, 
the skull gradually -assumes a typical “ square ” shape, becoming 
flattened on top, and uith a high bossed forehead. Tire head 
then appears rather larger than normal, although it is not likely 
to be confused with the globular bead of hydrocephalus. 

The eruption of the teeth is often delayed, and the first teeth 
may not appear until well into the second year, but seeing that 
in perfectly healthy infants the date of appearance and order of 
eruption of the teeth is subject to considerable variation, delayed 
eruption should only be looked upon as confirmatorj’ evidence of 
rickets when there are already other criteria for making the 
diagnosis. In some rickety children the teeth of the first dentition 
apjiear strong and healthy, and this is reasonable enough when 
one remembers that the first dentition is to a large extent calcified 
before birth ; but more often tlie teeth are poorly fonned and 
tend to premature decay, which accords with Melknby’s e.vpcri- 
mentaf endence that a high cereal dfcC poor m vftumfn D (mch 
as is often the diet of rickety children) tends to promote dental 
caries. Rickets Is also likely to exert a harmful influence on 
the teeth of the second dentition, for at the age- when 
rickets is active, these teeth should be undergoing calcification. 
Another effect of rickets is to cause the teeth to bo too crowded. 
'Ihis is due in part to the impaired growth of the jaw, and in 
part to the chronic naso-pharyngeal catarrh which is so common 
in rickets, and which, by obstructing nasal breathing, assists in 
the formation of a high and narrow palate. 
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The Thorax. Beading of tho rilw is one of the most common 
and earliest signs of rickets. The beads occur at the junction of 
the ribs ■\vitli the costal cartilages, and are Jnost developed on 
the fourth, fifth, and sbeth ribs jtist external to tho nipples. 
In severe case.s thej’ are sufficiently marked as to he easily seen, 
and constitute the “rickety rosary”, but such large bcatls arc 
not common at the present day. In slighter cases they can only 
be made out by palpation ; normally the junction of rib and 
costal cartilage can scarcely be detected, but in the rickety child 
the junction is easily felt as a small knob Tho beads ore larger 
on the intemaPsurfneo of the thoracic wall, and at autopsy the 
surface of the lungs may be indented by them. 

The ribs are also softened, and tend to yield before the negative 
pressure rrithin the chest, and so the thoracic wall may Iwcome 
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ilattcned at the sides while the sternum becomes pinched forwards 
into a “ pigeon-breast ”, and in severe cases a vertical furrow may 
form down each side of the sternum. Tlio ribs over the liver on 
tho right side and over the stomach on the left tend to splay for- 
wards, forming with the cliest al>ove a horizontal groove — 
Harrison's sulcus — at the level of the upper border of the liver. 

Mention may be made hero of the soft and springy chest wall 
of some children who show no trace of rickets. Generally these 
children ftto rather jwny, and their wnuauaWy xtsihent chest 
is in keeping with th'eir poor ph^-siqiie. Clinical and radiological 
investigation shows, however, no evidence of rickets, nor does 
anti-rachitic treatment add any firmness to their cheat wall, 
which Ls Ukcly to remain soft for several years. 

Spine and Pelvh, Qinngcs in the spine consult of kj-phosw, 
and somctimc-s 8coIio«w na well, due partly* to softening of 
the vertebne, but principally t« laxity of the muscles and 
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ligaments which should brace the spine. The kyphosis is an 
exaggeration of the normal dorsal curve. The pelvic deformities 
consist of a projection fonvarda of tbo sacrum, ■jvitli a pinehing-in 
of the lateral walk. Although the pelvic changes occur much 
leas often at the present day owing to the early stage at which 
most cases* come under treatment, they form one of the moat 
serious consequences- of rickets in a female cliild owing to the 
diiJiculties they may cause in later life during parturition. 

Long Bonts. Enlargement of the epiphyses of the long bones 
is a common feature of moderately advanced rickets, and is 
best seen at the ankle 
and >rrist, but when 
the infant is plump 
and the rachitic pro- 
cess is stillin an early 
phase it is often 
difficult to decide 
whether swelling of 
the epiphyses is 
actually present. The 
matter can, however, 
be settled at once by 
an X-ray examina- 
tion, in fact radio- 
logical changes can 
often be made out at 
the lower end of the 
ulna at a very early 
stage of the dkcase, 
before the rest of the 
skeleton shows any alteration. On this account an X-ray of the 
wrist is generally looked upon as a \'aluttblB criterion when makiog 
an eariy xJwgjjcisk (sise Plate J, Ay The X-ray chojjgcs consist 

of a splaying out and hollowing of the ends of the long bones, 
while the line of ossification is irregular and fluffy instead of 
licing an even transverse line, anti the bone beliind the epiphyseal 
lino k rarefied. In cases of some standing one or more transverse 
lines of more dense bone can often be seen lying paraliel and 
close to tbo epiphyseal lino, as thougli the rachitic process 
had made previous attempts at healing. 

In addition to changes ot the epiphyses, bending of the Jong 
hones k likel3' to occar, due in jiart to the pull of the muscles 
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otJ Ihc softened lioncs niul in part to the gravitational pull of 
the weight of the limbs. The direction of bending is as a rule an 
exaggeration of the normal curve, the femur bows forward.^ and 
outwards uhilo the lower ends of the tibia and fibula cur\'o 
baclnvard-s and inuartls, giving an appearance of bandy legs. 

The weight of the child while crawling may also give rise to bow- 
ing of the bones of the arm On account of their softening, 
the long bone.s arc more liable to fracture, the usual form being a 
greenstick fracture or crack without rupture of tiie periosteum. 

Of symptoms outside the skeletal system anetmia is one of 
the most common. It is hypochromic in type, the ha^mogIohin 
being relatively more reduced than the number of red cells, 
and 80 the colour index is low. A mild degree of leucocytosis is 
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often present, liceauso rickety infants are more liable to infections 
than arc healthy children. 

£om oJ muscular tone ami increased laxity of the ligaments is 
another common feature, which often makes it poesiblo for the 
liinlw to be put into contortionist attitudes. Delay in sitting up 
and in walking is entirely due to this loss of tone, and is not to 
Ik attributed to any mental deficiency, which is not a syrnijitom 
of rickets. The abdominal dbtension, or pot-belly, which 
characterises many rachitic infanta results jiartly from the loss 
of tone in the muscles of the alHlominal wall and partly from the 
gaseous distension of the intestine from excessive fermentation of 
carbohydrate, especially cereals, which so often forms a large 
part of the child’s diet. The recti muscles bccouio thin and 
separated, and this is well seen when the child attempts to sit up, 
the abdominal contents bulging fo^Tinls between the recti 
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like a ventral hernia. The spleen can often be felf about a finger’s- 
breadth below tfic costal margin. 

Spasmophilia 

* 

Under this name are grouped the nervous disorders — tetany, 
laryngismus stridulus, and convulsions — which arise wlien the 
calcium content of the blood is reduced, and therefore may be 
expected in the, low-calcium type of ricketB. The occasional 
appearance of tetany in tho newborn has been considered on p. 23. 

Tetany. The characteristic evidence of tetany consists of 
spasm of the muscles of the hands and feet — carpo-pedal 
spasms— although other groups of muscles may sometimes 
bo affected. During the spasm, tho thumb is inturned across 
the palm, the hand is flexed at the wrist, and the metacarpo- 
piialangeal joints are flexed while the inter-phalangeal joints 
are extended— the so-called “accoucheur’s hand”. The feet 
are turned downwards and inwards and the toes are flexed. 
The spasms, which are at first painful, may last for a few 
minutes or for several hoxirs, and any attempt to alter the posi- 
tion of tho extremities is likely to cause considerable pain. 
Carpo-pedal spasms are evidence of active tetany, but before, 
they appear there are three* signs by which latent tetany can be 
demonstrated. They are Chvostek’s sign, Trousseau’s sign, and 
Erb's sign. 

Chvoaleh's sign. This is detected by tapping lightly over tho 
Iminches of the facial nerve as they spread across tho ramus 
of tlie mandible. In t!io presence of latent tetany, the facial 
muscles supplied by' the particular branch of the facial nerve 
wliich has been stimulated give a momentary twitch, and in 
this way the eyelid, the alre nasi, the corner of the mouth, 
and tho platysma myoides may in turn bo made to contract. 
Chvostelc’s sign is of considerable value in early rickets, ns it 
may 6c present dei^are raefiitib edanges- nr rile simbfem are atf 
all obvious. 

Trojisseau’s sign. This consists of forcing a carpal or pedal 
spasm by temporarily compressing the limb and obstructing the 
venous return. It is less coastnnt than Ghvo-stek’s sign. 

Erb's sign consists of an increased excitability of the muscles 
to the galvanic current, and is of value inasmuch as it affords 
tho earliest evidence of tetany. 

Laryngismus Stridulus, or child-crowing, is due to a Bpasiiiodic 
closure of tho glottis. In n serero attack tho infant suddenly 
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stops lircathing oml may turn blue in the face ; after thirty 
seconds or so the spasm partly relaxes, and the nish of air 
into the chest through the still luiironcd glottis gives rise to an 
inspiratory v hoop or crowing sound. Often there is no prcliinln- 
arj' jrauso in the breathing not cyanosis, and the infant is simply 
heard to malce a high-pitched cooing sound during inspiration, 
particularly if he is at all excited or irritable, laughing or crying. 
3Iany such attacks may occur in the course of a day, but they 
are seldom dangerous ; death from suffocation in a severe attack 
has, however, Ijccn recorde<l. 

Convulsions. The convulsions of spasmophilia do not differ 
in appearance from ei>ileptic seizures. Tlie occurrence of 
fits in a child between six month.s nml tw o years of age should 
always prompt a careful examination both for rickets and for 
other evidence of spasmophilia, for sjKU^moplulic fits are only 
temporarily checked by Bcdative <lnigs, and will certainly return 
until active treatment of the rickets has been undertaken, and 
the blood calcium has risen. 

Complications. The two most common complications of 
.rickets ore infections of the respiratory tract and diarrhoea. 
Clironie infection of the upper air pas«ages, especially the adenoids, 
frequently accompanies rickets, and may lead to much nasal 
catarrh or to otitis media. Even more important is the obstnic- 
tion to the entry of air into the chest eauscfl by the enlarged 
adenoids, for this aids con.sidcrably in producing the deformities 
of the chest wall. Attacks of bronchitis arc frequent, and broncho- 
pneumonia often supervenes. TIic low resistance of the rachitic 
child agaim’t infections in general, coupled with the defective 
movements of the chest wall, makes broncho-pneumonia a 
dangerous complication. 

Diarrhcpa, due as a rule to the excessive amount of starchy 
foods in the diet, is not only a common complication, but is 
one which is likely to continue long because of the cbronic 
disteusion and jiiQD,v nf the Inleslior.- These inCaots 
diarrhcca badly, and wJiat in a healthy child might l>e expected 
to be a fleeting attack may in a rickety child prove rapidly 
fatal. 

Diagnosis. 'When the vorioua skeletal deformities are well 
develoi>ed the diagnosis should not offer any difficulty, but at' 
the present day rickets is o rapidly disapi)earing disease, and 
severe examples of the condition arc seldom seen, llie diag- 
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nosis has geaeraUy to be made while the disease is in an early 
stage, and it is then more than ever important to hear iix mind 
that rickets is a general disease, for if one suggestive sign 
appears, careful examination will generally fvimish corrobora- 
tive evidence in support of the diagnosis, A diagnosis of rickets 
based upon a solitary physical sign will be more often wrong 
than right. 

Of early symptoms, restlessness, head stveating, and irritability 
are so common in other conditions that, by themselves, they are 
not sufficient to establiali the diagnosis. Irritability must not be 
confused with actual tenderness of the bones ; rickets is not a 
painful disease, and if an infant’s bmbs are painful when handled 
ho is more probably sxififering from infantile scutTi'y, or, if below 
six months of age, from syphilitic epiphysitis. The two earliest 
skeletal changes are craniotabes, 
which may be present as early 
as four months, and beading of 
the ribs, both appearing often 
before radiological evidence of 
the disease can be obtained. By 
the time the child is nine months 
old the anterior fontanelle may 
bo noticeably big, and also by 
this time the dekay in dentition 
will add support to the diagnosis. 

Bossing of the skull and enlarge- 
ment of the epiphyses at the 
uTists and ankles appear at 
about this time, while bending 
of the bones generally develops 
during the second year. 

The mere fact that an infant 
seems to have ” bandy legs ” 
does not necessarily justify a 
diagnosis of rickets. Cur\'aturo 
of the tibi® is a relatively late 
sign of rickets, and when it is present there are alwa^'s other 
manifestations of the disease. It is a common error to mistake for 
rickets the slight outward bowing of the leg which is apparent in 
many perfectly healthy infants, and wliichds due in part to the . 
accumuktion of fat on the outer side of the leg and in part to 
the natural “ varus ” position of the feet. TJiis " physiological ” 



t'M. 17. “Phj-»iolopeal ” cur%-o of 
tlw legs in a baby one yeae old. 
Thcro ao rlinical or r^lio* 
signs of rickets. 
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cun-ature of the leg^ disappears during the second year wljen the 
child learns to walk, and it is a mistake to try and keep such an 
infant off Jiis legs, ^'lie physiological curve is readily distinguished 
from the pathological curve of rickets, for the former is a gentle 
curve affecting neatly the whole length of the leg from the knee to 
the ankle, while the rachitic tibia is Iwwed chiefly in the low er 
third, and the lower end of the tibia is l>ent backwards as well 
as inwards. This common Boorce of error will be avoided if 
other signs of rickets ate insisted upon in addition to handy 
legs. 

The effects of rickets may be more prominent in other 
systems than the skeletal. Ana?mia may be altogether out 
of proportion to other sjnnptoms, and it may require six 
or eight weeks of treatment before the sallow complexion im- 
proves. In others the laxity of the muscles and ligaments may 
be profound, calling to mind the rare condition of amyotonia 
congenita. 

X-ray changes at the ends of the long bones may bo a useful 
aid to diagnosis in early and doubtful ca'^c.'i, and such changes 
arc best seen at the wriit. But changes visible on the X-ray 
film are not always the earliest evidence, for tliey may bo pre- 
ceded by craniotabca and by alterations in the serum calcium 
and phosphorus. 

Prognosis. Uncomplicated rickets is seldom a fatal condition ; 
its danger lies in weakening the child’s re.sUtance against infec- 
tions, the immediate cause of death being usually broncho- 
pneumonia or diarrhoea. Tbo prognosis of the infectious fevers, 
particularly measles, avhooping-cough, anil influenza, is mode 
much worse when they are compUcated by rickets. 

It is only in the more severe coses that bony deformities survive 
for long after the rachitic procc&s ha.s healed. Beading of the 
ribs and enlargement of the ejuphysea generally disappear com- 
pletely, and 80 as a rule does the bending of tho long bone.s, 
but if treatment w delayed until the child is three or four years 
old, these deformities are likely to iterslst, and the child grows 
up stunted, with perhaps spinal cuni-ature, a deformed thorax 
and pelvis, and cither bow-legs or knock-knees. Certain parts 
of the skeletal are more b'kely to remain misshapen than others. 
Harrison’s sulcus and eversion of tho lower ribs is not infrequentlj* 
Been in the later yeat'i of chiblhood, and the remaiiw of bossing 
of the skull may be detecteil for many years. • 

Treatment. Tlie principle underlying tho treatment of rickets 
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is to ensure a sufficient supply of T^tamin D, either by giving 
cod-liver oil, halibut-livor oil, or pure irradiated ergosterol, oi 
else by exposing tlie cliUd to direct sunlight or to ultra-violel 
light. ^Vhile it is possible to cure rickets by cither of these 
metljods alone, in practice it is desirable that the euro shall 
ho as rapid as possible, and therefore both methods should he 
combined. 

With regard to vitamin D given by mouth, the qtiestion ^vil 
arise whether tlus should be given in the concentrated form oi 
the pure vitamin or in its natural state as it occurs in cod- anc 
halibut-liver oil. Our knowledge of vitamins goes to show tha1 
only small amounts of any particular vitamin are required ir 
order for it to exert its optimum effect. Overdosage witl 
vitamin D in animals is known to have deleterious e0eots, ohiefl} 
by causing ealcificafion ofthe kidneys and arteries, and in cluldren 
it is certainly possible to maintain the calcium and phosphoruf 
in the blood at a level well above the normal figure by giving 
excessive doses of tlie vitamin, with a consequent danger of renal 
and arterial calcification. It must aUo be remembered that 
cod-liver oil, quite apart from its vitamin content, ha? a definite 
food value as a source of fat, and for these reasons the 
natural source of the vitamin is to be preferred to the pun 
concentrate- On the other hand rickety infants are occasionally 
unable to tolerate adequate amounts of cod-liver oil, developing 
diarrhcca aiid sickness or entirely refusing it because of its taste 
and then resort must be made to one of tl;e concentratec 
preparations. 

Cod-liver oil is most conveniently given as an cmulaior 
containing 50 per cent, of liver oil; a teaspoonful 6f the 
emulsion should be prescribed four times a day. The_othei 
ingredients of the emulsion will consist of mucilage, a preserva 
tiro, and fractional doses of various essential oils to act ns 
flavouring agents. Of the many proprietary brands of cod- 
liver oil emulsion, any tlmt contain 60 per cent, of oil may be 
regarded as reliable. It'may be pointed exit that the numerous 
preparations of cod-liver oil with malt contain a much lower 
percentage of the fish oil, and so ere less strongly anti-rachitic, 
nor is the malt always desirable — particularly in the youngest 
instances of rickets. Cod-liver oil and malt finds a greater 
value in slightly older children who are in »xeed of extra nourish- 
ment- 

If it is decided to give a more concentrated form of vitamin D 
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such as lialibut-iirer oil or even pure irradiated ergosterol, of 
which there are now several proprictarj' preparations, a dose of 
three drops thrice dailj* should be given, which will be more than 
tlie equivalent of tlrachm dosM of cod-liver oil. 

Treatment by direct exposure to the sun’s rays is only of 
practical value in this country during the summer months. 
During the u inter months, artificial Lght treatment should bo 
carried out by exposing the infant to the rays from a carbon-arc 
or mercury vapour lamp. Care must be taken to eliminate 
chilling draughts. Generally the lamp is placed at a distance 
of about three feet from the child, exposures being made daily 
or every other daj*, the length of time of exposure being graduall}' 
increased from a minute up to a quarter of an hour as the skin 
slowly pigments. 

Tlio progress of healing should be recorded by X-raying the 
rrrists at fortnightly intcn'als ; after the first fortnight improve- 
ment should be obvious, the epiphyseal line becoming denser 
and more regular in outline. 

Other preparations have been used in the treatment of rickets, 
e.spccially phosphonis and calcium salts, but provided that the 
diet contains an adequate amount of milk, and after nine months 
of age such additional sources of phosphorus and calcium as 
butter, egg-yoUt, and green vegetables, there will bo enough 
of these salts to cure rickets in the prcftonco of vitamin D. 
Without this last factor, merely raising the intake of phosphorus 
or calcium makes little difference. Iron (ferri ©t nmmon. cit. gr. 3 
to 6 ter die) should be given when anremia is a prominent 
symptom. 

When rickets is complicated by tetany the senun calcium 
must bo raised m quickly as i>ossi!>le. In addition to the usual 
anti-rachitic treatment lOc.c. ofa 10 per cent, solution of calcium 
gluconate should be given daily by intramuscular injection. In 
more urgent cases an initial doso may be given intravenously. 

Tlio question of keeping the child "off his Jogs ” often crops 
up. As a rule a child with active rickets is so flabby and atonic 
that he does not make much attempt to walk, but in the more 
severe cases or when the child has olready begun to cra^vl or 
walk, it is as well to prevent him from rooring about during 
the first fortnight of active treatment, but after tlien the bones 
will be a good deal stronger, and the child’a activitie.s need not 
be curtailed. The best way to keep the child from using his 
legs ia to let him wear long lateral splints from the knees, pro- 




>'10. A. Unrl.v rickets. The loticr Fio. D Severe nekets in a child aged 
end of the ulna is bro(»<U‘ned, two years. The iower end of tlia 

tiol 1 ri«e<l iind irrugnkr. radius and ulna is tnindened and 

concave, and the epiiihyseal (me iias 
a spK-ul.itect ondine. 





PLATE II. 



V>g 1^, eliintingrfua) ritkritf 



RICKETS 


137 


jecting two or tlrree iuehea below the feet. When bowing of 
the legs has already occurred, splints may be applied do\vn the 
outer side of the leg to prevent further deformity, hut they 
should be ordered witii this object in view and not in tlie hope 
that by firm bandaging the softened bones can bo forced 
straight. It is a well-recognised fact that the curved bones 
of rickets tend to straighten during the year or so that follows 
healing, and, because of this, orthopedic operations to correct 
the alignment of the bones should be delayed in order to give 
Nature the opportunity of remedying the deformity herself. 
Slassage dining the healing stages is often valuable, helping 
the child quickly to regain the lost tone of the muscles and liga- 
ments. 

Prevention. Rickets is so much less common in breast-fed 
infants than in those fed artificially that the insistence upon 
breast-feeding for the first nine months may bo justly regarded 
as a sound prophylactic measure. Tho disease most commonly 
occurs in children who have been reared on tho sweetened form 
of condensed milk or have been given a diet containing cereal 
and unconverted starch from an early age, and in this conneo* 
tion the statement made in an earlier chapter that foods contain* 
ing starch should not bo given to infants under she months of 
age may be repeated here. But it is not only at this age that 
starchy foods may be harmful. Towards tho end of the first 
year when the diet is expanding from milk to more solid food, 
too much cereal food such as bread, potato and biscuit is apt 
to be given to tho exclusion of milk, butter, eggs, and green 
vegetables, particularly among tho poorer classes, and this is 
likely to lead to rickets. 

Except in the warm summer mouths, it is a good rule to add 
vitamin I) to tho diet of infants and children up to at least the 
end of the second year. A teaspoonful of cod-liver oil emulsion 
twice a day will 1)6 sufficient, or nllcrnatively three drops of 
halibut-liver oil once a day will serve instead. 

A great deal may also be accomplished by keeping tho infant 
out of doors as much as possible. When the iveatber permits 
he should bo taken out in the morning and afternoon, and in 
the summer months should spend most of the day out of doors. 
It lins been shown that oven tiro reflected sunlight from clouds 
has a beneficial effect in preventing rickets. 

Tho increased likelihood of rickets developing in infanta bom 
prematurely, and also in tho«! who aro recovering from any 
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wasting condition, must be particularly borne in mind $o that 
preventive measures may be undertaken as soon ns possible. 

Late RJckeU 

This term is applied to instanced of rickets that begin in the 
middle or late years of ehildliood. The ordinary infantile type 
of rjckct.s may occasionally continue into the third or fourth 
year if the diet has been grossly neglected and the child has for 
some reason been unable to get out of doors, but such cases are 
exceptional, nor should they be called “ bte rickets ”, seeing that 
the rachitic process will certainl}' have begun at some time during 
the first two years. Most chihlren V>y the time they are two years 
of ago receive a sufficiently raried diet including milk, eggs, 
butter, and animal fats, to ensure an adequate supply of calcium, 
phosphorus, and vitamin D, and abo spend much of their time 
out of doors, which prevents them from developing rickets. 
At the end of the late War, however, the factory population in 
the Central European countries suffered from a diet which was 
deficient in the foods just mentioned, and many instances of 
rickets occurred in children up to the age of puberty, while at 
the some time examples of osteomalacia, or bone-soltening, were 
met with in young adults. These diseases were undoubtedly due 
to lack of those foods which normally supply the salts nccessaty 
for the calcification of bone, coupled with an indoor Ufe in the 
factories. 

It is now generally accepted that osteomalacia in the adult is 
the counterpart of rickets in the child, and it is of interest to 
note that the Incidence of the former condition in India lies 
chiefly among the girls and women who, living under the Purdah 
system, dwell indoors or veil themselves when they go out, and 
so avoiti exposure to sunlight. 

Late rickets is a rare disease In this country. It occurs as a 
rare complication of coeliao disease, and in association w-ith 
chronic interstitial nephritis. 

Vias a.lor'a'iy leeen pointed out that growVn 
must be actively taldng place in order for rickets to tlevclop, and 
as one of the clinical features of cccUac disease is sc^'ere stunting 
and a stationary weight, the complication of rickets cannot ari.se 
until such time as the cceliac condition has recovered sufficiently 
for growth to Ijcgin again. Accortiing to Parsons, cmliao rickets 
does not occur unless the cmliac diseo-so has been severe, and 
recovery has been delayed imtil tlio child has reached seven 
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years of age. Before this age, the bones simply become rarefied. 
The cause of cceliac rickets is not far to seek, for the essential 
feature of cceliac disease Is an inability to absorb fat from the 
intestine, the result that the child is starved of phosphorus 
and calcium salts and the fat-soluble vitamins. 

Tiio bone changes are the 
same as in ordinary infantile 
rickets if allowance is made for 
the difTerence in age. The 
fontaiiello will be closed, but 
beading of the riba and enlarge- 
ment of the epiphyses appear, 
genu valgum is common, and in 
severe cases multiple fractures 
may occur. 

Treatment is made difficult 
because the children cannot 
tolcrato fat In the diet, and'so it 
is difficult to supply an ade- 
quate amount of calcium and 
phosphorus. As soon as recovery 
begins to set in, an attempt 
should bo made to prevent the 
development of rickets by ex- 
posures to ultra-violet light, and 
by giving five drops of irradiated 
ergoaterol tAvice a day. Even if 
bony changes have appeared, 
persistent treatment on tlieso 
lines will generally bring about 
a recovery, 

Rena! Ridkets. The .first 
clinical description of renal 
rickets was given by Slorloy 
Fletcher in 1911, although the association between rachitic de- 
formities and albuminuria had been previously noted. Although 
all the skeletal deformities of infantile rickets may he reproduced 
in renal rickets, including a rickety rosary, enlargement of the 
epiphyses, and bending of tho long bones, two outstanding 
features are a progressively increasing degree of knock-knee 
and a considerable stunting of growth, the last to such an 
extent that tho children are spoken of as *' renal dwarfs 



Fro. IS. Renal cl«arf (on left) 

BIX yean, stanctlng mth a normal 
boy ot tho same Bga. Vata tlio 
eoMi v-slguat. 



140 


VJTA^im-DEnCJE2iCY DISEASES 


In addition to tbe skeletal deformities, the customarj’ signs 
of fibrosis of the IddnejB, auch ns great tljirst, polyuria, o 
sallow and dry skin, and a variable amount of albumin and 
a few costs in a pale urine of low specific gravity, are also 
present. 

The bone change may begin at any time during the first 
two decades, most commonly between eight and twelve years 
of age, although dwarfing is often present for some years before 
the rachitic changes appear. X-ray examination of the bones 
shows a condition at the epipUj*&eal line which is indistinguishable 



Tta. 19. Tlie Ion«rm<l of tlic radius from o case of Ttmal rickets 

from ordinarj’ infantile rickets (see Plate II), and tho shafts of the 
bones may either show inucli rarefaction or may have a stippled or 
mottled appearance. Histological examination of the bone ends 
shows a state of affairs %\Lich is identical with infantile rickets. 

Tho cause of renal rickets is not projjcrly understdod. It seems 
quite clear that these children do not suffer from any lack of 
vitamin D. Chemical investigations show that in the majority 
<s£ eases, tW level e>5 vn seraw, seised 

well above the normal figure (4 to 0 nigm. per 100 c.c. serum), 
rising sometimes as high as 10 to 14 mgm. per 100 c.c. The 
reason for this is the inability of the diseased kidneys to excrete 
phosphates in normal amount.^. The scrum calcium may bo 
slightly raised or lowered, but is os a rule unaffected, although 
it is nlwaj-s low' in proportion to the phosphorus, ahd Parsons 
has expressed the view that tho failure of calcium phosphate to bo 
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deposited in the bones is attributable to tbo disturbance of the 
calcium-phosphorus ratio in the serum. 

The ultimate prognosis is hopelera. Several attacks of uraemia 
may be survived, but eventually one of them proves fatal, 
usually at some time between ten and twenty years of age. 
Anti-rachitio treatment has no appreciable effect on the skeletal 
changes, although recently Graham and Oakley ^ have reported 
considerable bony improvement by giving a combination of large 
doses of alkalies, such as grs. 120 daily, with big doses of vitamin 
A (30,000 units) and vitamin D (6,000 units). Light orthopccdic 
apparatus may he Avom to check the increasing knock -knee. 


XEROPHTHALMIA 

This condition is due to a deficieney of vitamin A. In this 
country it is uncommon, and when it occurs it is generally 
associated with rickets, but in some parts of the world, notably 
China,* xerophthalmia In infanta is a serious and not uncommon 
condition, and may occur alone, or in company with rickets, 
or witlx other deficiency diseases such as beri*beri. 

The essential lesion consists of a gradually increasing epithelial 
hjrpertrophy and opacity of the cornea, which may progress to 
ulceration and destruction. White patches also appear on the 
palpebral and ocular conjunctiva, and there may he severe 
conjunctivitis. An important early symptom is night-blindness 
— in children who are old enough to complain of it. 

Treatment consists of supplying vitamin A by giving halibut- 
liver oil, which is about a hundred times richer in this vitamin 
than cod-liver oil. Five minims of halibut-liver oil should bo 
given daily. The diet should abo include fresh unboiled milk. If 
ridiets b prraant jt JiboxOd xtot ho tjtyxted by nsposures to ultra- 
violet light unless the eyes are carefully protected. 


INFANTILE SCURVY 

For many years infantile scurvy and rickets were confused, 
scurvy being known as “acute rickets”. The two conditions 
were separated by Cheadio in 1878, and a few years later Barlow 

* Orahnin. G., and Oakley, W. G., ArA. Dif. Child., 103S, 23, I. 

* Wccch, A. A., Afuff. d«ur. 2ft*. Child., J93C, 39. 1 153. 
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fully dcscribod the morbid anatomy of infantile scud^j’, but for 
some ycare confusion persisted in the use of the term “scurvy- 
rickets ", owing to the frequent co-cxistcnce of both scurvy 
and rickets in the same cbiW. 

Etiology. Viet. It has been known for many years that the 
development of scurvy is associated with the lack of some 
sub<«tance in the diet, and that it can. be cured by giving fresh 
fruit juice. The curative substance, which is present in consider- 
able amount in lemon juice, is known as vitamin C. Orange 



Fio 20. Agn of fifty ronwmliV€ caw* of in/antilo Bcurvy. (GrvAt 

OnoofMl Street ) 

Juice U also a potent source of the vitamin, ami the inclusion of 
orange juice in tlio diet of infants is now tvidcly practised in 
order to prevent the disease. Grape-juice, the juice of swedes, and 
2 >otnlo are al«o rich in vitamin C. as indeed nro most fresh fnnts 
and vegetables. Fresh tomato juice is almost as rich a source 
as orange juice, although when tomatoes are tinned and stored 
they lose much of tUcic auti-scorbutic value. 

^10 rarity of scurvy in bn?ast-f«l infants indicates that breast 
milk U a source of vitamin C, the mother obtaining it from her 
diet and tmasmittUig it in her milk. Fresh unboiled cow's milk 
also contains the aiiti-scorbuttc vitamin, but this is largely’ do- 
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Ktroycd if tlie milk is boiled or pasteurised, and also in the pro- 
cesses of drying and condensing. When it is remembered tivat 
the great majority of infants in this country who arc artificially 
fed are reared on cow’s milk which lias been submitted to one or 
other of these processes, the importance of adding fresh fruit 
juice to their diet becomes obvious. 

• The composition of vitamin C has recently been discovered, and 
its chemical synthesis carried out. It fe known as Ascorbic Acid, 
or Cejntamic Acids 

Age. Infantile scurvy usually begins at aliout tiie ninth 
month, although the disease may arise at any time between 
six and eighteen months. It is very rare before six months. 
The age incidence of 50 consecutive cases is shoivn in the accom- 
panying chart ; none of the children bad been fed at tlie breast 
within sLk months of the development of scurvy ; the diet of 
nine of them had consisted of fresh milk sterilised by boiling 
or pasteurising, the remainder bad been brought up on patent 
foods. 

Symptoms. The onset is as n rule gradual, the early symptoms 
oonaisting of fretfuluess and increasing pa!ones.s. These may, 
however, bo overlooked, and then the first complaint is likely 
to be that the baby has .lost the use of bis limbs — generally the 
legs — and tliat he cries whenever they are touched. This is 
often first noticed when the legs are being dried at bath time. 
The general tenderness and the fear of being touched become 
evident os soon us the infant begins to be undressed, and Ids cryii^ 
is aggravated when the finibs are handled during examination. 
Occasionally the onset is more abrupt, tenderness of tlio legs 
being noticed one morning, although only the day before the 
baby had seemed in good liealth. 

The symptoms are mainly the result of litcmorrhagcs under 
i\\S‘ pcYibsfifevmr in*" vVhr As\\^ Amwsr, 

ally into the viscera. The position of the child is often clmrao- 
teristic, the legs are drawn up in a frog-like attitude with, the 
thighs Hexed and abducted and the knees flexed. The legs 
may appear to bo paralysed, although this is actually not the 
case, for gentle stimulation of tho sole of the foot will sho^r that 
the infant can move all tho joints of the limb. The tendon reflexes 
arc also present, although when the diagnosis is already obvious 
it is a pit)' to give the child needless pain by attempting to elicit 
them. 

Tito h»morrhage under the periosteum is sometimes extensive 
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rnough to be vbiiWe as a diffuse swelling above or below the 
knee. The muscles may also be infiltrated uith blood, and 
in severe cases the iimba may be CDdematous. Palpation will 
confirm the presence of the subperiosteal hajmerrhages. In the 
legs the hemorrhages are usually situated at the lower end of 
the femur or tibia, and in the arms at the distal end of the radius. 
Occasionally hffmorrhage takes place betneon the diaplij-sis 
and epiph3-sis, and the epiphysis may then become separated 
from the shaft of the bone. 

llffimorrhage into the gums is another common symptom. It 
is present only if the teeth have erupted, and usually occurs 
at the base of the incisor teeth in both upper and lower jaws. 
The gum may merely show a narrow bne of purj)le discoloration, 
or there may }>e some suelling as well, but in severe ca.'ies tlie 
gums swell up into large purple fleshy masses which bleed as 
soon ns they are touched, and the teeth maj* become loose or 
may even fall out. Occasionally luemorrhages occur on the hard 
palate. Bleeding may also take place witlun. the orbit, giving 
lisc to proptosis, witii snelling and bruising of tbe eyeDds. One 
or both eyes may be affected. 

Examination of tho chest practically alwaj'S shows scorbutic 
heading of the ribs. Tliu Is an early sign, and la present 
in over three quarters of the cases. The beading is produced by 
a backward displacement of the sternum and costal cartilages, 
as though these had been pushed into the chest, and this !s the 
sensation conve^^ed when the costo-chondral junctions ore pal- 
pated. TIio beading is sometimes due to hairaorrhago at the 
junction of tho rib and cartilage, nUo^T^ng a separation and 
backword displacement of the carUlagc, but it is doubtful whether' 
this is tho whole explanation, for tho beads nro not as a rule 
tender, and this would certainly be expected in tho presence 
of hamiorrhage. It is important to distinguish the beads of 
8cur.'y from those of rickets. In the Utter the bead is a trumpet- 
shaped swelUng of tho end of the rib without backward displace- 
ment of tho cartilage, and the sternum, instead of being depre.sscd 
into the cheat, often protrudes ns a “ pigeon breast Under 
treatment, the beads of acurvy Ijogin to disapjwar within a 
few weeks, and have usually gone entirely after about three 
months, 

llcematuria is another early and important symptom. Occa- 
sionally the urine is bright with blood, but tills is unusual ; 
much more often red corposclea are only present in microscopic 
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amount, and to the naked eye the urine seems normal. If scurvj' 
is suspected, microscopical examination of 
the urine for blood is a useful means of “ ’ ’ 

confinning the diagnosis. Tl\e passage of ^ 
blood in the stools is much less contmon, 
and when it occurs the blood is in small 
amount, and its passage is not accompanied 
by abdominal pain or tenderness. Cutaneous 
and visceral hsemorrhages, other than those 
mentioned, are rare. 

Mention has already been made of pallor 
as an early sign of scurvy, Ansemia is 
almost always present, and is often severe 
enough to give the infant a waxy com- 
plexion. A blood count shows a reduction 
in both red cells and htemoglobin, but 
especially the latter, the colour index being 
low. That the anaemia is due to the lack 
of vitamin C rather than to the amount of 
blood, lost in the haimorchages is indicated 
by the fact that no matter whot treatment 
is adopted the blood picture mil not improve 
until the vitamin is restored to the diet. 

So long os Bcurvy is present the pro- 
cess of growth, ceases, aud this gives rise 
to a characteristic X-ray picture, for calcium 
salts continue to be deposited at the 
epiphyseal lines, causing a narrow zone of 
dense calcification to appear as the ends of the long bones — 
the “ white line ” of scurvj’. The appearance is very different 
from that of rickets, since the bone end is straight and regular 
instead of being videned, hollowed out, and irregular, but it 
must bo remembered that the picture may bo compDcated 
by the co-oxistenco of both diseases. The X-ray film in scurvy 
may also show separation of the periosteum from the shaft of 
the bone ; and when the subperiosteal hjcrnorrhagc has been 
present for two or three weeks the raised periosteum l.*eguis to 
form a layer of fresli bone w'hich can be seen ns a thin sliell 
outlining the hcemorrhage. Eventually the hairaorrhago is 
slowly absorbed and the bone resumes its normal shape. 

Diagnosis. The diagnosis is seldom difficult when there is 
a clear historj- that an infant, dazing tho second half of the 
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first year, lias .derelopetl tcnderocss of tho limbs. lu the early 
htftges the presence of scorbntic beading of the ribs is of great 
assistance, aa may be also a microscopical cxammation of the 
urine for red blood cells, while if any teeth hftve erupted there 
may be bleeding into the gums. 

Scurvy should not bo confuse<l with acute osteomyelitis, for 
although the latter givoariso to much pain and tenderness of a limb 
with 5^\eiling over the affected bono, tlie temperatur© is usually 
high (104® F. or higher), and the child is more acutely ill ; gener- 
ally the inflamination is confined to one bone, and furthermore, 
confinnatory signs of scurry arc lacking. Scurry has also been 
mistaken for sarcoma when the swelling affected one limb only, 
but an examination for other evidence of scim'y should prevent 
this error. The age incidence distinguishes scurvy from syphilitic 
epiphysitis, which ocenra under bix months of age, and is usually 
accompanied by other evidence of congenital eyphiUs. The age 
should also prevent scurvy being mistaken for acute rheumatism, 
uhich is ffuito e,xeeptional l>cfore the age of three years. Acute 
anterior poliomyelitis may sometimes bo confused u 1th scurvy, 
for in both conditions the limb is held immobile, and in the early 
stages of poUomyelitia the paralysed limb may be acutely tender. 
Tiicre is, however, no sucIHng of the limb in poliomyelitis, while 
A careful examination uill shou that the scorbutio limb Is not 
really paralysed nor are the tendon reficses lost. Scorbutic 
bleeding into the gums must not bo mbtaken for teething, for 
teething docs not give rise to hsemorrhage, at least not more than 
the thinnest red streak at tho point of eruption just when tho 
tooth is apiwnrmg, uliile the purple dbcoloration of the gums iii 
601107 ' occurs at tho base of teeth which have already been out. 

Prognosis. Tho symptoms disapjicar with remarkable rapidity 
a« Rooiv as vitamin C in adcriuate amounts is added to the diet. 
IVithin two or three days pain and tenderness pass off, and tho 
hemorrhages into the gums oro generally absorbed within a u'cek. 
Small subperiosteal effusions also absorb quickly, although the 
.le.’gm*' .«««*■ XMJ’ Aids? inv tfr Alw? m\JiTi.*i\sf Ainbvif 
tlbappcAring. Microscopical amounts of blood cease to appear 
1n the urine after a week or so. 

A fatal oulcoino is likely in infants who are severely wastwl, 
or may come about liccauso of some intercurrent infection such 
as pyelitis or diarrhma, to wbioli scorbutic infants are particularly 
susccptililc. The co-ciLstenco of rickets also affects tho prognosis 
adversely. 
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Treatment. Great gentlene^ in nureing is necessary in order 
to prevent any unnecessary suffering. The cot should bo lined 
^vith cotton %yool, and the room must be kept sufficiently warm 
to allow the weiglit of the bedclothes to be raised off the child 
by putting a cradle in the cot. All movements of the infant are 
painful, and therefore he should bo disturbed as little as possible, 
not being picked up and fondletl in the hope of pacifying him. 
The ordinary daily bath should also be omitted until all tenderness 
has gone. 

Tho essence of treatment lies in giving an adequate amount 
of anti'Bcorbutic vitamin. If the infant is being brought up 
on a patent food or dried milk, be should be taken off this and 
be given fresh unboiled cow’s milk. As tho milk i.s to bo given 
unboiled, any risk of infection should be reduced as far as 
possible by orrlering tubercuUn-lcsted milk. Fresh fruit juice 
must be given daily, the juice of a whole orange being given 
during tho twenty^four hours, or at lea.st an equivalent amount 
of grape or tomato juice. Decitrated^ lemon juice may also 
bo used if it is diluted and well sweptened. 

Potato has a u*ell>deserved reputation in the treatment of 
infantile scurvy. It is given in the form of potato cream, which is 
prepared by baiting a potato in its jacket and then Bcraping the 
soft floury part from just under tho skin and beating this up with 
fresh milk. Roughly a teaspoonfiil of potato should bo mixed 
with an ounce of milk. Two ounces of potato cream should 
be given daily until all the symptoms have cleared up. Raw 
meat juice has also been recommcndwl, but it is doubtful whether 
it po5scs.ses much anti-scorbutio vaUiej Unboiled milk, fresh 
fnut juice, and potato cream can bo relied iqion to bring about 
a rapid improvement in two or U»rec days. 

The pure vitamin in the form of ascorljic acid is now on tlm 
market. It is put up in tablets containing G, 25, and 50 mgnis., 
and at least 50 ingm.s. should bo given in tho day. There sooms 
to 1)0 no danger from over-dosage, for any excess is excreted in 
tho urine. Puro ascorbic acid is jiarticularly useful when the 
dige-stion is so disordered that the infant is unable to tolerate 
tho usual dietetic mca.sures. In a severe ease an initial dose of 
50 mgms. may be given intravenously. 

Drugs play practically no part in tho treatment, but small 

* ^rnwi juice may dccitmteJ bjr satur«tio& with calcium carlxmate. tvlicti 
lIieritrieflcKl {t prc<-ipttat<Nl ea caidumritrate. Dceitrafed icinon jiiicw must he 
freshly preparwl. 
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doses of chloral hydrate (gr. 2 ter die) may l )0 used for a day 
or two to soothe the infant and lessen hU pain. 

Prevention. Tlie freedom from scurry of tho breast-fed infant 
Ls one good reason, among many, for encouraging a mother to 
suckle her infant. With regard to cow’s milk, the small amount 
of anti-scorbutic vitamin in it is largely* destroyed when the 
milk is boiled or pasteurised, although, for the reasons given in an 
earlier chapter, sterilisation of fresh milk is highly desirable. 
Dried or condensed milk and the various patent cereal foods 
are also devoid of vitamin C, so that steps to prevent scurvy 
must be taken in all artificially reared infants. 

Vitamin C is added to tho infant’s diet usually in the form 
of fresh fruit juice. Although lemon juice is richer in anti- 
scorbutic vitamin than other fruit juices, its high acidity makes 
it difilcult to give to infanta, but orange juice is also rich in 
the ^dtamin and is generally tolerated very well. It should ho 
given daily from the age of two months, beginning with a tea- 
spoonful and gradually increasing until the juice of a wholo 
orange is being taken at six months. The juico should be diluted 
with a little warm water and sncctcned. Occasionally orange 
juice causes some Iooscne.«s of the bowels, and there are infants 
who so dislike its taste that they absolutely refuse it. The juico 
of grapes may then be used instead, although it is not so rich a 
source of vitamin C ns is orange juice. The juice of fresh tomatoes 
may also be used, for although it contains slightly less of the 
vitamin than orange juice it is stronger than grape juice. Seeing 
that fruit juice loses much of its anti-scorbutic property if storetl 
for any length of tinre, the various proprietary’ preparations of 
bottled fruit juice cannot be recommended. 

It not infrequently’ happens that when a mother is advised to 
give her infant orange juico she thinks that its purpose is to act 
a.s a laxative, and then if tho bowels are working satisfactorily 
the fruit juico is withheld. The reason for giving fruit juice 
should 1)0 properly explained to her. 

PELLAGRA 

Although pellagra is a rare disease in this country, its occurrenco 
in children is reported from time to time. Box has reconlod a 
cliild in whom the symptoms first appeared at tho early age of 
twenty months. Bocent investigations have shown that tho 
condition is duo to lack of the nicotinic acid fraction of the 
vitamin B eoraplox. 
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Tho disease is characterised by erythema and thickening of 
certain areas of the skin, together with progressive degeneration 
of the nervous system. The symptoms are aggravated eacii 
spring and summer, mth remissions during the winter. 

The onset is generally insidious, the child becoming dull and 
irritable. There may be a complaint of headache and giddiness, 
the gait becomes unsteady, and tremors or sudden spasmodic 
movements of the extremities may develop, ParcTsthesi® or 
areas of anresthesia may occur in the limbs. Digestive disturb- 
ances, wth a sore tongue, gingivitis, vomiting, and diarrhoea, 
may arise. 

Tho skin lesions affect those parts exposed to the sim, namely 
the face, neck, hands, and in children perhaps the legs, beginning 
as a severe sunburn uith swelling and tenderness. Later the skin 
desquamates and becomes thick and rough, while the initial 
erythema remains as a brown stainiug. 

The course may extend over five or six years, with exacerba- 
tions each spring. Gradually the child becomes emaciated, 
demented, and paralysed, and death results from exhaustion. 

Treatment, During the early stages, improvement may be 
brought about by feeding on a high protein diet containing 
meat, eggs, wheat and casein, tt^tber uoth a daily dose of 
IB gms. of yeast. Tlie normally exposed parts of the skin should 
bo carefully protected from the sun. When the disease is seen 
for the first time in an advanced state, treatment has little 
effect. 

Excellent results have been reported to follow tho oral adminis- 
tration of nicotinic acid. In a series of 73 patients, including 36 
children, treated by Spies' the dose was from 100 to 200 mgms. 
daily. 


BERI-BERI (POLYNEURITIS ENDEMICA) 

Beri-beri is a disease of tropical and subtropical countries, 
and is liardly ever met with in this country. Tho symptoms 
are duo to a multiple iieripheral ncnritis arising from a deficienc}* 
in tho diet of vitamin (aneurin: thiamin). Tins vitamin is 
contained in tho protein or germ of cereals such as wheat and rice. 

During childhood beri-beri is commonest under tw6 years of 
age, particularly in the breast-fed infants of mothers suffering 
from the disease. In its most virulent form, infants of two or 


» Spies, T. D.. Bean, W. C., and Si«m©. R. 1938, 110, 015. 
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tlirec njontlis old are Bcizcd with a scries of convulsions terminating 
fatally ; in the more protracted cases there is progressive w cnkness 
and emaciation accomj[)anied by restlessness, breathlessness, and 
aphonia. A generalised cedcma of the tissues may appear. Blood 
examination shon s a leucopenia with an absence of small lympho* 
cytes. Death, which may bo sudden, results from cardiac dilata- 
tidVi and failure. 

Treatment. Tliis is mainly dietetic. The vitamin must be 
rejjlaced in the diet by incorpornting such foods as milk, eggs, 
■wheat flour or barley. Wliite rice should not be allowed. If the 
infant is still at the breast, the mother’s diet must be improved 
along the lines indicated above. There is a plentiful supply of 
the -vitamin in yeast, a teaspoonful of which should be given daily ; 
or mannite, which is an extract prepared from yeast, may be 
given in do«ea of 1 gm. daily. The pure vitamin may also be 
obtained in tablet form, and in amjioulcs for intramuscular 
injection. 



CHAPTER VIII 

DISORDERS OF METABOLISM 
ACIDOSIS AND ALKALOSIS 

The ba?!\nce between the acids and bases of the blood and 
body fluids is in liealtii roaintained at a remarkably constant 
level, which is just on tlie alkaline side of neutrality. Tlie term 
acirfosia implies that the Jiormal acid-bafpO balanro has been 
upset, and tliat there. is an excess of achb, and similnrl)' a statt 
of alkalosis is present when the amount of base is allowed tc 
accumulate, but in neitiier case is there much actual olteratior 
in the reaction of the blood. This is because of the presence ir 
the blood of “ buffer ” substances — chiefly proteins, carbor 
dioxide, bicarbonates and phosphates — ^ivhicli liovo tlie proportj 
of taking up excess of acids or alkalies without appreciably 
altering the reaction of the fluid containing them. Any bul 
the slightest changes in the blood reaction would bo incompatibh 
witli life. The various methods of estimating these changes 
such as the estimation of tlie alkaline reserve and tlie CO^- 
combining power of the blood, need not concern *us here.* Bot! 
acidosLs and alkalosis may be brought about in a variety of ivay< 
and may be met with in the course of several diseases, but tlioy 
do not occur as isolated entities and therefore must not be 
allowed to rank as individual diseases. 

Much confvision has hitherto resulted because “ ketosis ” ant 
“ acidosis ” have been used as synonymous terms, acidosis beiu^ 
allowed to cover the presence of ketone bodies (acetone, aceto 
acetic acid, ^-iiydroxybutyric acid) in tlio blood and urine 
These substances are formed from the incomplete oxidation o: 
fat, which takes place when the body is short of, or is unable t( 
utilise, carbohydrate. The formation of these substanee.s is mort 
correctly indicated by the terra ketosis, their presence in the bloot 
and urine being spoken of aB.ketonamia and keionufia respee 
lively. It is true that acidosis may sometimes bo brought aboui 
by an excessive production of ketone bodies, but they may also Ik 
found when there is no alteration of the acid-base balance, am 
indeed may bo present in company with an actual alkalosis. It 
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should tliereforo be apparent that the terms acidosis and ketosis 
refer to different conditions, and the difference in their meanings 
must be borne in mind. 


Acidosis 

There are three ways in urliicU acidosis may be brought about. 
The normal excretion of adds may break doum, allowing acid 
substances to accumulate ; or an excessive loss of bases may 
take place ; or acid substances not normally present may be 
formed in sufficient amount to provoke an acidosis. A failure in 
the excretion of adds is met with in certain severe forms of 
nephritis, both acute and chronic, and particularly in association 
with uraemia. Tlie symiploms attributable to the acidosis arc 
dysimcea, with a hissing or even asthmatic tj’po of breathing, 
and drousinesa. This tjT>c of acidosis should bo treated by 
supplying the body with extra alkali in the form of sodium 
bicarbonate. Acidosw brought about by the depletion of ili© 
body’s store of bases occurs during a sharp attack of dinrrhccft, 
the bases being lost in the stools, although the HkelUiood of 
acidosis may to some extent be countered if the diartbcea is 
accompanied by vomiting, for the loss of hydrochloric acid in tlio 
vomit ivil] help to compensate for the loss of bases in the stools. 
Should the sjuxiptoms of acidosis accorapv'iny an attack of 
diarrhma, they should lie treated by replenishing the loss of fluid 
and hf giving sodium bicarbonate. 

Acidosis of the third variety — duo to the formation of acid 
substances not normally present — is generally the result of the 
accumulation of ketone bodies. Tliis is seen most convincingly' 
in diabetes, and accounts for the air-hunger which may be so 
prominent a symptom of diabetic coma. Tlio correct treatment 
of this ^*ariety of acidosb lies in enabling the body to utilise its 
sugar in order to easure a complete oxidation of fats, and this 
^nlI bo accomplished by gi'ing insulin and glucose. 

Alkalosis 

Alkalosis may be brought about in two way's. In the first 
place ft may be due to excesrive loss of acid, such as occurs in 
repeated vomiting. Thus it is met with in hypertrophic py’Jorie 
Btcno.«i3, in high intestinal obstruction (duodenal atresia, vol- 
^nilus, etc.), and in peritonitis. Experiraentally, an excessive 
lo«3 of COj in the breath fay' forced over-breathiug may also lead 
to alkaloais, and clinically this may bo met witli in the tachy- 
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pnceic attacks Trhich are sometimes a sequela of epidemic 
encephalitis. Secondly alkalosis may be produced by giving 
large amounts of alkali in the treatment of disease, and thus may 
come about during the treatment of pyelitis and nephritis. 

The symptoms of alkalosis are less definite than those of 
acidosis, and comprise drou’siness, shallow breathing, muscular 
weakness, Iieadaclie, and mental confusion. In infants with 
pyloric stenosis, alkalosis may show itself by unusual lethargy 
and by difficulty in getting the infant to evince any desire for, 
or interest in, its feeds. The more severe degrees of alkalosis 
are likely to be accompanied by tetany, and may lead to coma. 

The treatment must depend largely oii the cause. Thus a 
high intestinal obstruction calls for prompt surgical relief, while 
alkalosis from excessive doses of alkali will quickly disappear 
when the drugs are stopped. The alkalosis of hypertrophic 
pyloric stenosis should be dealt with by washing out the stomach 
with normal saline — instead of sodium bicarbonate which is 
ti8\iaUy used for gastric lavage — and by infusions of normal 
saline, tho object being to replace the chlorine ions lost in the 
vomit. 


Ketosis 

A ketosis of severe degree, such as may occur in diabetes 
melUtus, will give ri.'se to acidosis, but there are many other 
conditions in childljood in •ndiich ketones are formed in detectable 
amounts and yet may not affect the acid-base balance. There is 
no doubt that children are much more liable to tlie formation of 
ketone botlies tlmn are adults, because tlieir store of carbo- 
hydrate in tlie liver is smaller and so is more quiclily exhausted. 
The immediate result is that tlie metabolism of fat (either the 
fat of the diet or endogenous fnt) is incompletely carried out, and 
this leads to the formation of ^-hydroxybutyric acid, aceto- 
acetic acid, and acetone. A few hours of starvation is often 
sufficient to deplete a child’s carbohydrate reserve and lead to 
ketosis, and thus it is met with in gastro-intcstinal disorders, and 
after pre-operative starvation. It also occurs if the metabolic 
rate is rapidly raised, such as during sharp bout.s of fever (tonsil- 
litis, pneumonia, p}*elitls, etc.). 

Cyclic Vomiting 

True cj'clic vomiting is not a common condition. It is char- 
acteriswl by attacks of severe vomiting associated with mucli 
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prostration and accompanied by heavy ketosis, the attacks 
recurring at remarkably regular intervals. Tliero is no doubt 
that similar sjTnptoms frequently accompany acute feverish 
illnesses in children, expccially infections of the nasophor3Tux, 
and as these may he reenrrent they are apt to be mistaken for 
cyclic vomiting, but they do not occur with the regular periodicity 
nhieh is so typical of the latter condition. 

Cyclic vomiting is equally distributed between the sexes, and 
is es-jcntially a condition of childhood. Tlie first attack usually 
develops before the second birthday, and there is a natural 
tendency for the attacks to disappear as adolescence approaches, 
although they arc sometimes replaced at that ago by the symp- 
toms of migraine. Occasionallj' several children of a family are 
subject to these attacks, and the lughly-strung tj'pc of child, 
spare of build and full of restlcs* nervous energy, is particularly 
likely to be nfrected. Tl»at the period between attacks is remark- 
ably constant has already been commented upon, but the interval 
varies unth each individual child from i»erhaps once in three 
weeks to once every* three mont)i.s. The condition is more often 
met with among children of the better classes, probably because 
of the tendency to feed them up in the interval between attacks 
witli fatty foods, cream, and emulsions of one sort and another, 
thereby laying the foundation for the ne.tt attack. 

Symptoms. The onset of on attack may be sudden, beginning 
with vomiting, hut more usually premonitory warnings occur 
for a day or two and consist of irritability or ilro\v8mes3, anorexia, 
a furred tongue, and tainterl breath. Vomiting follows, and 
is soon incessant, even water being returned. Tlie tongue 
becomes dry and the lips parched, the child is restless and 
thirsty, and there may at first be much headache, to be soon 
replaced by drowsiness. As a rule the bowels are constipated, 
and the motions become pale Fever is usual, and may reach 
103*’ F., or higher. Complaint of abdominal pain is usual, and 
there may bo some tendemes'* over tUa epigp.'itciumL, hut it w 
characteristic that these symptoms do not appear until some little 
' time after the vomiting, and are probably caused by the straining 
of the abdominal wall owing to the incessant retching. The 
urine becomes scanty and highly coloured and may contain 
albumin. Ketone bodies can bo detected in the urine in largo 
quantities, and llicir elimination In the breath may give it a 
chameteristic KweetkU odour. 

• As the attack progresse,s drowsiness may jia'js on io coma the 
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eyes become sunken, and the abdomen bcconjes bollowe<l out. 
.The api)earance of tho child may be roost alarming. Slight 
retraction of the head and a positive Kernig’s sign may lead to 
a mistakeiv diagnosis of tuberculous ineningitis, especially as in 
the most severe cases there may be convulsions. 

As a rule the attack abates after three or four days, although 
it may drag on for a week. Naturally enough the child is ex- 
hausted at the end of tho attack and may liave lost several 
pounds in weight, but a fatal issue is fortunately very rare. Once 
the attack ia over the child usually makes a rapid return to a 
nomlal state of health. 

Pathology. Very little is knorni about the pathology of cyclic 
vomiting. In the few cases that have come to autopsy the most 
noticeable diange has been the severe degree of fatty degeneration 
in tlie liver, and to a less extent in the kidneys and heart, but 
these changes are found commonly enough ut chUdren who have 
died from other conditions. It is clear that each attack is accom- 
panied by severe metabolic disturbances, and it seems likely that 
the liver function of these children is particularly unstable, and 
that their liepatic glycogen store is capable of a too rapid depletion. 
Between attacks the level of tho blood sugar is well up to normal. 
It seems probable that the ketosis is the result, and not the 
cause, of the vomiting, for cldldron who are known to be subject 
to these attacks have been fed intentionally on a ketogenic diet 
• until ketone bodies have appeared in the urine, but without 
•provoking an attack. 

Diagnosis. Tho diagnosis can only be reached ofter a thorough 
e.xamination has been made to exclude other conditions in wJiicli 
fever, vomiting, and Isetosis may bo associated, expccially infec- 
tive states such as sore throat, otitis media, and pyelitis. A 
history of similar attacks Laving occurred previously nt regular 
mtorvais must oiivoys be su^cstCve, provided it is homo in mind 
that infectivo conditions such as those enumerated above may 
also recur — but at irregular intervals. 

A clear history tiiat vomiting has occurred Boine hours before 
tho onset of abdominal pain is of value in distinguishing cyclirol 
vomiting from tho various caujsca of acute intestinal obstruction, 
especially appendicitis. If the tenderness can be localised it will 
usually bo found over the upper abdomen, wiiich Is also unUko 
appendicitis,* but even so there may be the greatest difficulty in 
separating cyclic vomiting from aueb condition.^ as recurrent 
appendicitis, intussusception, and partial volvulus. The retrac- 
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tion of the abdomen, which becoraea more noticeable as the attack 
becomes more severe, is also unlike obstructive conditions. 

Treatment. During an attack the child will, of course, be in 
bed. As much as possible of such simple fluids as water or 
sweetened lemonade should be given, and if vomiting prevents 
fluid by mouth being retained, the stomach should be washefl out 
with a .solution of sodium bicarbonate (a drachm to a pint). No 
attempt should l)e made to give milk or other footU. Sugar by 
mouth in tlie form of glucose is necessary to combat the ketosis 
and tliere is advantage in giving sodium bicarbonate as well. A 
teaspoonful of the latter with two teaspoonfuls of glucose should 
be dissolved in a tumbler of water, and given in sips, three or 
four tumblerfuls being taken in the rlay. When vomiting is so 
persistent that this cannot be carried out the rectum should be 
washed out and then a drip enema of 10 per cent, glucose solution, 
containing a drachm of sodium bicarbonate to the pint, should be 
given. If dehydration becomes severe a subcutaneous infusion 
of 2 J per cent, glucose in normal saline may be given, or a 10 per 
cent, solution of glucose in nonnni saline may be injected intra- 
venously. Assoon as vomiting dcsistsextraearbohydratoshouldbo 
supplied in the form of toast or rusks with honey and stewed fruit. 

The prevention of further attacks is largely a dietetic matter. 
The principle should be to give a diet rich in carbohydrate but 
low in fat. The fat of cow’s milk is particularly badly tolerated, 
and therefore when milk is given in any form it should first of all 
bo skimmed. Cream and cheese must be forbidden, and only a 
thin scraping of butter should be allowed. Eggs should be limited 
to tlirco a neek, and chocolate and cocoa should not bo given, 
although boiled sweets, which consist almost entirely of sugar 
and water, are harmle.sa. ITic bulk of the diet nill be made up 
from bread, potato, vegetables, fruit, lean meat, fish, jams, and 
cereal puddings made with skimmed milk. In addition, a tea- 
spoonful of glucose may usefully be incorporated in the drinks at 

Attention should bo paid to the regular action of the 
bowels, magnesia being given w'hen necessary. There is often a 
historj' that eveitement and undue fatigue have played some 
part in promoting attacks, and these should therefore be avoided. 

Conditions Allied to Cyclic Vomiting 

The rccurrtmt breakdown of fat metabolism, which is the 
underlying factor in producing cyclic vomiting, may find other 
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clinical expressions, for instance, recurrent bouts of dtarrhffia witli 
the passage of loose pale offensive motions may occur — this was so 
in a little boy of five years of age, whose parents took pride in his 
daily ration of o pint and a half of rich Jersey milk. Occasionally 
cyclic attacks of asthma occur, and periodic bouts of migraine are 
sometimes met with in older children. Rarely epileptic seizures 
may also show a regular periodicity, bi these various conditions 
the one feature common to them all is the regular interval between 
the attacks, so much so that the parents may be able to tell 
almost to the day wdien the next attack is due. Inquiry will 
generally show that an attempt is being made to build up these 
children between their attacks by giving a generous and rich diet, 
and a good response to treatment is not likely to come about 
until the diet has been modified in the direction of curtailing file 
fats and increasing the intake of sugars. 

DIABETES MELLITUS 

Diabetes melHtus is uncommon before the middle years of 
childhood. Lawrence and McCance ^ have recorded an instance 
of severe diabetes with gangrene in an infant only eighteen days 
old, and u-ere able to collect from the literature records of 26 
diabetic children under one year of age. Althougli in adults 
males are more often affected tlinn females, the sex incidence in 
children is equally distributed. In roughly a quarter of the cases 
there is a liistory of diabetes in the parents or other members of 
the family, but an hereditary influence does not tend to make the 
disease more severe. 

Symptoms. The onset in children is usually more acute than in 
adults, and not infrequently the symptoms develop so rapidly 
that only a w'cek or two elapses before medical advice is sought. 

is Bamolimes a bislory ot one ot the acute exanttieinata 
having immediately preceded the onset. 

'Ilio first symptoms are generally thirst and pol^mria, and as 
m children the latter may give rise to enuresis the first complaint 
hiay be of bed-wetting. Listlessness, rapid fatigue, muscular 
weakness, and loss of weight soon follow, while the appetite may 
Income voracious. The skin becomes dry and sallow, while the 
hps in contrast may seem unusually red, tlio tendon refle.xes 
become depressed, and the biuath may smell of acetone. In 
g'rb itcliing of the vulva may bo an early complaint, and septic 

* Arch. mt. Chm., 1031 . £, 313 . 



15S 


DISORDERS OF METABOLISM 


infections of tho skin are likely. Tlie urine is pale, wtli a high 
specific gravity (1,030 to 1,010), and contains sugar and almost 
aln-ays ketone bodies as •well.'- Tiie level of the fasting blood sugar 
is raised (normal in children, 60 to 120 mgra. per 100 c.c.). 

Complications. Tlie most important is coma. The onset is 
usually marked b^’- repeated vomiting and often abdominal pain, 
folloired by increasing drowsiness, deeper and quicker respira- 
tions (air-hunger), and finally coma. The blood pressure falls, 
and there is a detectable fall in the tension of the cyc-ball. Tlie 
breath smells strongly of acetone, and the urine contains both 
sugar and ketone bodies. The onset with vomiting and abdo- 
minal pain may at first suggest some acute surgical condition, 
but mistakes will be avoidecl by examining the urine. 

Of other complications, attacks of fever due to mild infections 
of the skin or throat, which incidentally are common enough 
in all cliildren, have for tho diabetic child an added importance 
because they call for an extra combustion of carbohydrate. 
So it comes about that such simple conditions as a common 
cold or a sore throat may precipitate a diabetic child into 
coma, or, if the child is already under treatment, may call 
for a temporary increase in the do-se of insulin. In tho same 
way the acute infectious fevers, which are chiefly the concern of 
cliildren, are also likely to aggravate tho diabetic condition. 

Eetfnitis, gangrene, tubcrculasU — complications of importance 
in adults — are all rare in children. 

Diagnosis. Tlie diagnosis jii childhood seldom prc.‘sents 
diflieully because, in addition to glycosuria, the other symptoms 
such as thirst, polj-urin, los-s of weight and so on aro bo acute. 
Reducing substancc-s in tho urine otlier than glucose, such as 
lactose or pentose, are verj' rare, but may bo distinguisheil by tlie 
cliaracters of their osazone ciystah, and by oglticose tolerance test. 

It is important to distinguish lietwcen diabete.s mellitus and 
renal glycosuria — n condition in which sugar pa-s-se^ from the blood 
into the urine because the renal thxcahnlil. the g,bjeQSft.U.»iniwijiJiy 
low — for the latter is harmlc.w and does not call for treatment in 
spite of small amounts of glucose repeatedly appearing in th'e 
urine. Normally, sugar docs not appear in tho urine until tho 
blood sugar has readied a level of 180 mgm. per 100 c.c., and 
therefore n simultaneous study of the blot^-sugnr level and tho 
apjicarance of glucose in tho urino will at onco decide whether tlie 
glycosuria is due to n loncred renal threshold or to an abnormally 
high Llood-siigar level as in diabetes mellitus. 
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fJlycosuria may also appear in children as a temporary affair, 
sometimes from an over-indnlgence in sugar, or during acute 
infections. It may also Le present when there is an increased 
intracranial tension, for instance after injuries to the head, and 
is commonly to he found towards the end of tuherculous menin- 
gitis — at a stage when the evidence of meningitis is so unmis- 
takable that confusion with diabetes is Imrdly likely to arise. 
It may occasionally mislead at the onset of meningococcal 
meningitis. In general terms a coma which is accompanied by 
glycosuria and ketonuria sliould be regarded as diabetic unless 
there is very good evidence to the contrary. On the otlier hand 
if a child who is under treatment with insulin passes into coma, 
the possibility of it being due to hypogl^’csemia must be borne in 
mind (see later). 

Prognosis, Before the discovery of insulin the outlook for the 
diabetic child was practically hopeless, for even with the most 
careful dieting, life could seldom bo prolonged for more than 
two or three years, and often the course was only a few montiw. 
The prognosis has entirely altered since the advent of insulin, 
and at the present day if tlie diagnosb is made rea.«onably early 
and the dietetic and insulin treatment is accurately carried out, a 
cliild may be expected not only to survive but to thrive and 
develop at a normal rate. Whether complete recovery, in the 
strict sense of the word, can come about is still a matter of'doubt, 
but it is certain that a 'healthy and active existenco can be 
maintained over many years, and this in spite of the fact that 
children are more diilicuU to control by reason of their greater 
liability to infections, their sudden bursts of vigorous exercise, 
and their more capricious appetite, which may lead to insulin 
overdosago. Tlie manner in which diabetic children will stick to 
their <Uet and submit to insulin injections over years is truly 

Treatment. Insulin has entirely changed the treatment of the 
child diabetic, and starvation days and minimal diets are things 
of the past. Tlie position may be summarised by sajung that 
the child is put on to n diet which will easily cover the physio- 
logical roquirement.*? ; siiould this lead to glycosuria or to a rai'sed 
blood-sugar level, insulin is given. In practice almost all diabetic 
children require insulin. 

A satisfactory diet for a cliild must of course be sufficient to 
allow for growth, and this calls for a higher proportion of protein ’ 
than in an adult’s diet. Then, too, the younger the cliild the 



ICO 


DISOJlDBItS OB METABOLISM 


higher must be the number of calories per kilogram of body- 
freight, because groirth is most actu'c tji young cliildren and also 
the lieat loss is relatively greater Ofving to the relatively larger 
skin surface. TliC projjorlion of carbohydrate to fat must also 
be generous enough to minimise the likeliliood of ketosis, to which 
3'Oung chiltlren are particularly prone. 

Conslruciion of the DietA The construction of a diet for a 
diabetic child has recently become much simplified ofving to the 
increased proportion of caTi)ohydrate rshich insulin therapy 
permits. Careful measurements of protein and fat foods are no 
longer neccssaiy, all that is required is tlmt the amount of carbo- 
h3'dratc shall be sufficient to enable average helpings of protein 
and fat foo«ls to be taken. Tlie amount of carbohydrate that 
should be allowed is set out in the following table, and this amount 
must be correctly n\casurcd. 



Minimiuo daily 

Age in }e«rt. 

allofrance of 
cttiboh>'Urat«. 

Up to four 3'cors i 

100 gm. 

Four to eight 3*ear8 , 

120 gm. 

Nine to twelve years 

1 

160 gm. 


The t5'pe of diet will, of course, vary according to the age, for 
instance, during the first year it must bo composed mainly of 
milk, and until four years the <Uet will not depart in an3’ great 
measure from that given to an ordinary child, indeed, throughout 
childhood a modern dialwlic diet allows of a tolerably normal fare 
being taken. 

Tuniiiig now to actual food-stuffs, the following are composed 
of proteins and fats, and nia3- be taken in nvorng© helpings : — 


lleef Pork 

Veal Ham 

IVIutton Paeon 

Poultry Suet 


LiTCr Cheese 

Kidney Butter 

Eggs Cream 

Fish Dripping 


Tlio cnrboh3-drate foorls may bo convenientl3’ divided into the 
follo'n ing three groups ; — 


‘ Will acknowlnicmicnt^ lo It. D. l-avn'nco's “A SimriJo DidVtic Diet 
(Unwciefied).’’ rub{u)usibylt.K.t««r{(&Co. lAd. 
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I Allowed tn Vnhmiled — 

Cabbage French beans Lettuce Gooseberries "j 
Cauliflower Scariet runnera Cress Ehubarb j 

Greens Marrow Radishes Currants Istewed 

Spinach Tomato Cucumber (black or 

Seakale Celery red) J 

II Three Table^poonfuls of one of these contains 5 gm of Oarbo 
hydrate — 

Brussels Apples ^ Strawberries 

sprouts Apncota Raapbcmes 

Carrots Blackberries 1 orange or 

Turnips Cliemes Isteued ^ peach or 1 plural fresh 

Onions Damsons f or small apple 

Leeks Greengages Half grape fruit 

Artichokes Pcare j Melon, 1 slice 

Plums j 

in To be measured aecuraUly Each porlton contains 10 
Carbohydrate — 

Bread,* ^ oz (a piece measitfing 4 x 3 x i inch) 

Potato (size of a hen’s egg) 

Blilk, 7 oz (teacup) 

Rice, tapioca, oatmeal (I dessertspoonful) 

Two oranges or 2 peaches or 2 plums or J lb apple or pear 
Benger’s Food or Horlick’s Malted MUk, 2 teaspoonfuls 
Sugar, 2 teaspoonfuls or 2 lumps 

Plain biscuits J oz such as 2 " breakfast *' or 2 ” petit beurre” 
Crispbreads (Byrito, Vitawcat) 2 sections 
• n K Lewta & Co «ipply • raetel measuTB for this portion of bread 

The following foods should not bo taken because of their high 
content of carbohydrate 

Sugar, sweets, jams, flour, cakes, pastry, peas, beans, dried 
fruits, grapes, dates, flgs, pineapple, porridge, nco, tapioca, sago, 
sausages 

Insulin It lias already been pointed out that the majority 
of chUd diabetics require insulin Owing to the rapid fluctuations 
m the blood-sugar level in cluldhood it may not be possible to 
keep the urine free of sugar throu^out the twenty four hours, 

KM CBILDaOQP • 
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but the dose of insulin should be sufficient to ensure that the 
urine passed four and a half horns after an injection shall be sugar- 
free. Tlie child sJiould be made to pass urine three liours after 
insulin in order to get rid of urino -whicli may contain sugar, and 
then a second specimen should be passed an hour and a half later, 
TIjis second specimen must bo free of sugar, and a test on these 
lines should be carried out every day. In a mild case a start 
may be made uith 3 or 6 unit8*once a day, but in more severe 
cases tbo commencing dose should be tvro injections daily of 5 units 
each, the injections being given half an hour before breakfast 
and tea. The diet should be so arranged that these are the two 
largest meals of the day. The dose is then increased by 6 units 
in the morning, then 5 units in the afternoon, and so on until the 
tests of the urine become satisfactor}'. The injections are given 
subcutaneously, the mother or some responsible person in tiio 
house being trained to do tliis. Older children can be trained to 
give their insulin themselves, but arrangements should always 
be made for each dose to bo witnessed by someone else. Injections 
should bo given in various sites, using the arms and thighs, in 
order to prevent any hardening of the tissues or local atrophy of 
the subcutaneous fat. 

Zinc-Prolamine-In^ulin. The advantage of this preparation 
lies in its slow absorption and prolonged action, whicli lasts over 
twenty-four hours. Tlie number of daily injections may thereby 
bo reduced to one. given half an liour before breokfast. Tiie 
amount required may bo worked out by the following technique,^ 
for which blood sugar estimations arc not essential. Tiie bladder 
Is emptied each morning at 7 a.m., and again at 8 a.m., and a 
satisfactory and safe dose is one whicli give.s no sugar, or only a 
trace, in tho 8 a.m. specimen on two mornings out of three. If 
sugar is absent from the 8 a.m. specimen every morning tho dose 
is too large, and there is a risk of hypoglyca?mic attaclcs during the 
niglit, and it is for this reason tliat the preliminary investigations 
should be conducted while tlie child is under observation in a 
hospital or nursing home. Tlie full effect of protamine-insulin 
can only bo estimated after three days of treatment, and therefore 
this period should elapse in judging the efficacy of any particular 
dose. In childhood the dose is likely to be betneen 10 and 20 
units. If tho diabetic condition is so severe that n trace of sugar 
in the 8 a.m. fipecirnen goes with considerable glj’cosuria during 
the clay time, the injection of protamine-insulin should bo com- ^ 
• Lan-rcnci*, R. D., Unt, Mtd.Jour., 1030, 1, 1077. 
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bined with sufficient ordinaiy insulin to control the day time 
glycosuria. Tlie two forms of insulin may be given together, 
ordinary insulin being draum into the syringe before the prota^ 
mine-insulin. 

Hypoglycasmic attaclm after protarame-insulin differ in no way 
from similar attacks after ordinary insulin, but owing to the 
prolonged action of protamine-insulin, treatment of an attack maj' 
have to be repeated once or twice, Zmc-protamine-insulm should 
not be used in the treatment of diabetic coma, as its action is too 
slow. 

Treatment of Coma. The essential is to give insulin until the 
blood sugar has fallen to within normal limits, or until the urine 
has been rendered sugar-free. It is possible to deal with coma 
quite efficiently without resort to repeated estimations of the 
blood sugar, but in that case glucose should be given at the same 
time as the insulin, and it is of the utmost importance that' tho 
urine be repeatedly tested for sugar. The following scheme may 
bo employed : — 

(1) Give insulin twenty units every four hours, together with 
glucose 20 gm. 

(2) Test urine with Benedict’s solution before each dose of 
insvlin. Tins is essential, and a catlieter should be passed if 
necessary to obtain a specimen. 

(3) When tho blue copper solution is no longer completely 
reduced, but turns green with a red deposit of copper, reduce the 
dose of insulin to ten units oveiy four hours, continuing with 
glucose 20 gm. 

(4) ^\Tien the test remains blue, that is to say, tho urintf no 
longer contains sugar, give ineulin five units every four hours with 
glucose 20 gm. until a diet can be resumed. 

When the coma has been overcome, the correct amount of 
carhofiycirafe for the age shoufd 6o given, haianced with insuh'n, 
but tho fat and protein pari of the diet must bo added more 
slowly as the child’s appetite for these footlstuffs returns. 

Sodium bicarbonate in tho treatment of coma has now fallen 
into jlisrcpute, but a solution containing two teaspoonfiils to the 
pint may be used as a gastric lavage when vomiting is severe and 
persistent.’ A great loss of fluid from the body occurs during the 
pre-coma period, and it is important tlmt this should be replaced, 
^Normal saline maj* l>c given per rectum or subeutaneoiisly, but 
if tho ciiild is dangerously collapsed intravenous salino should 
be administered by the continuous drip method (p. 09). 
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but the doso of insulin should be sufficient to ensiu^ that the 
urine passed four and a half hours after an injection shall be sugar* 
free. The child should Iw made to pass urine three hours after 
insulin in order to get rid of urine which may contain sugar, and 
then a second specimen should he passed an hour and a half later. 
This second specimen must be free of sugar, and a test on these 
lines should bo carried out every’ day. In n mild case a start 
may be made uith 3 or 5 units'once a day, but in more severe 
cases the commencing dose should be two injections daily of 5 units 
each, the injections being given half an hour before breakfast 
and tea. The diet should be so arranged that these are the two 
largest meals of the day. The dose is then increased by 6 units 
in the morning, then 5 units in the afternoon, and so on until the 
tests of the urine become satisfactory. The injections are given 
subcutaneously, the mother or some responsible person in the 
house being trained to do this. Older children can be trained to 
give their insulin tiicmselves, but arrangements should alwaj's 
be made for each dose to be witnosseil by someone else. Injections 
should bo given in various sites, using the arms and thighs, in 
order to prevent any hardening of the tissues or local atrophy of 
tho subcutaneous fat. 

ZinC'PTOiamine^InaMlin. The advantage of this prcparolion 
lies in its slow absorption and prolonged action, wliich lasts over 
twenty-four hours. The number of daily injections may thereby 
bo reduced to one, given half an hour before breakfast. The 
amount required may be worked out by the following technique,* 
for wliicli blood sugar estimations arc not essential. Tlie bladder 
i.s emptied each morning at 7 a.m., and again at 8 n.m., and a 
satisfactorj’ and safe dose is one which gives no sugar, or only n 
trace, in the 8 a.m. specimen on two mornings out of three. If 
sugar is absent from the 8 a.m. specimen every morning tho doso 
is too large, and there is a risk of bypoglycaimic attacks during the 
night, and it is for this reason that the preliminarj’ investigations 
should bo conducted vliile the cltild is under observation in a 
hospital or nursing home. The fuB cfTcct of protamine-insulin 
can only be estimated after three days of treatment, and therefor© 
this period should elapse in judging the eflicacy of any particular 
dose. In cluldhood tho dose is likely to be between 10 and 20 
units. If the diabetic condition is so severe that a trace of sugar 
in tlie 8 a.m. specimen goes with considerable glycosuria during 
tlie day time, the injection of protamine-insulin should be com- ^ 
‘ Lawrenc*. It. D, Bnt iM. Jour^ 1030, 1, 1077. 
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bined ■with sufficient ordinaiy insulin to control the day time 
glycosuria. Tlie two forms of insulin may l)e given together, 
ordinary insulin being drawn into the syringe before the prota- 
mine-insulin. 

Hypoglycemic attacks after protamine-insulin differ in no way 
from similar attaclca after ordinary insulin, but owing to the 
prolonged action of protamino-insulin, treatment of an attack maj' 
have to be repeated once or twice. Zinc-protamine-insuUn should 
not be used in the treatment of diabetic cotqb, as its action is too 
slow. 

Treatment of Coma. The essential is to give insulin until the 
blood sugar has fallen to within normal limits, or tmtil the urine 
has been rendered sugar-free. It is possible to deal ■v^'^th coma 
quite efficiently ■without resort to repeated estimations of the 
blood sugar, but in that case glucose should be given at the same 
time as the insulin, and it is of tho utmost importance that’ the 
urine bo repeatedly tested for sugar. The following scheme may 
be employed : — 

■ (1) Give insulin twenty units evciy four hours, together ■with 

glucose 20 gm. 

(2) Test urine with Benedict’s solution before each dose of 
insiiUn. This is essential, and a catheter should bo passed if 
necessary to obtain a specimen. 

(3) When the blue copper solution is no longer completely 
rcfluced, but turns green witli a red deposit of copper, reduce tlie 
dose of insulin to ten units every four hours, continuing with 
glucose 20 gra, 

(4) When the test remains blue, that is to say, the urinrf no 
longer contains sugar, give instiUn five units every four hours with 
glijc&so 20 gm. until a diet can be resumed. 

• When the coma lias been overcome, tho correct amount of 
carbohydrate for the ago should bo given, balanced with insulin, 
but tlie fat and protein part of tho diet must be added more 
slowly as the child’s appetite for those foodstuffs returns. 

Sodium bicarbonate in tho treatment of coma has now fallen 
into disrepute, hut a solution containing two teaspoonfuls to the 
pint may be used as a gastric lavage when vomiting is severe and 
porsistent. A great loss of fluid from tho body occurs during the 
pre-coma period, and it is important that this should be replaced. 

^Normal saline may be given jier rectum or subcutaneously, but 
if tho clilld is dangerously collapsed intravenous saline should 
be administered by the contimious drip method (p. 90). 



161 


DISORDERS OF METABOLISM 


Hypogl>*c9emIa 

Hjpoglj'casnua is more likely to occur in child diabetics who 
are under treatment with insulin titan in adults, because of their 
sudden outbursts of exercise and their vagaries of appetite and 
even refusal of food. On the other hand, the blood sugar may 
fall to raucli lower levels in children without giving rise to 
symptoms, as low, for example, as 40 or even 30 mgm. per 100 c.c. 
The sjTnptoms are also likely to be less obvious in children. At 
the onset the child may be paler than usual, quieter, or fretful. 
This giv'es place to drowsiness, inco-ordination of movement, 
paralysis, and eventually coma. A fit at the onset is not unusual. 
Odd behaviour or unusual lethargy in a child who is receiving 
insulin should be enough to arouse one's suspicions. Hj^po- 
glycromio attacks are most likely to occur about tlireo to four 
hours after a dose of insulin 

The treatment is to supply the child with sugar. In a mild case 
one lump of sugar dissolved in water, weak tea, or fruit juice may 
bo all that is required The sugar should always bo given in 
solution 80 that it can be rapidly absorbed The dose elwuld he 
repeated at fifteen-minute intervals until an improvement is 
obvious. Larger amounts of sugar arc seldom required, but if 
the coma is deep enough to interfere with swallowing, the solution 
of sugar should be given through a stomach tul^. or a small 
intravenous injection of glucose may be given. 

INBORN ERRORS OF METABOLISM 

This name was given by Garrod to o group of disorders, each 
member of which is characterised by an abnormality of chemical 
function, present at birth and persisting through life. With 
advances in our knowledge of the chemical processes at work in 
the body it is likely that fresh members ^vill continue to bo added 
to the group. There are certain features common to them 
all : they are very rare ; they tend to appear in sevcnil 
members of a family, nn<l though the parent.? are unaffected they 
are often consangumeoiis, indicating that the fault of metabolism 
may be looked upon as a Mcndelian Tcce.H.sivB character. The 
sj-mptoma protluced by the perverted chemical function may or 
may not be present at birth, indeed in some instances, such as 
pentosuria, the subject.? may lie sjTnptomlesa. ^ 

Albinism, Tliis is due to a iailuro in the formation of the^ 
melanin group of pigments. The hair is bleached, the skin is 
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impjgmented, tlie zndes are colourless, the pupils appear pmk 
owing to the red retinal reflox being visible, and nj'stagmus is 
usually present • 

CysliQuna The error here lies m an mabilitj to break dow n 
the cystm fraction of the proteins of the diet, and cystm crystals 
are passed m the unne Symptoms arL‘»e from the formation of 
cystm calculi These are opaque to X rays, and are creamy white 
m colour, but gradually turn a greenish hue when preserved for 
some time 

Alkaptonuria This is due to the excretion of homogentiaio 
acid, derived from the ammo acid tjrosm Although when the 
unne is first passed its colour is normal it quickly turns dark 
brown, and this is the mam symptom The dark unne stains the 
clothes, and as the condition dates from birth the staining may 
first ho noticed in the baby s napkins In later life the cartilages 
blacken (oelironosis), the ears appear bluish, and brown patches 
appear on the sclerotica 

Pentosuria The two pentoses that may be excreted m the 
urme are arabinoae and xy lose The condition is symptomloss and 
harmless, but as the urmo reduce Tehlmg’s solution it must be 
distmguiaiicd from diabetes mellitus, either by means of Bial's 
test or by a blood sugar curve follow mg the ingestion of 
glucose 

Congenital Porphyrinuria. The chief feature of this condition 
consists of the passage of deep red unne, due to the presence of 
the iron free pigment haimatoporphyrin, which may l>o detected 
by spectroscopic exammation Tlie teetli and tlie bones may be 
pink or brownish from tho presence of the pigment, while 
porphynn in the skm renders the subjects very sensitive to light 
As a result, the akm of eprpo^cd parts readily blisters, giving rise 
to a bullous eruption — liydroa vacciniforme The eruption heals 
by scarring, and this may gradually lead to unsightly' deformities 
The liver and spleen are usually* enlarged 

The fonnation of lucmatoporphynn cannot be stopped, hut 
tho skm lesions may bo prevented by protectuig the parts from 
sunlight, and by tho use of a skm cream containmg qummo which 
filters off tlie ultra violet rays 

Congenital Stcatorrhosa. This very rare condition is charre- 
tcrised by tho passage m the stools of a bquid oil, ivhicli solidifies 
on coolmg Growth is not mferfered with There is no c\ idence 
of pancreatic msufficiency The condition may be distmguished 
from coeliac disease by* its familial incidence, an onset from birtli. 
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a lack of free fatty acid in the stools, and tJie fact that tlie fat in 
the stools is pa^^ied in a liquid form. 

DISORDERS OF LIPOID METABOLISM 

The lipoids in the hlood consist of cholesterol, phosphatides, 
which arc compounds of phosphoric acid with n fatty acid and f 
nitrogen-containingbase, and cerebrosides, which are compounds 
of a carbohydrate with a fnttj' acid and a nitrogen-contauiing 
base. XornialJy the body is able to dispose of the.se substances, 
but under certain circumstances not at present understood a 
gradual accumulation of them takes place, until sooner or later life 
may be endangered. Thus a Rtornge of cerebrosides takes place 
in Gaucher's disease, of phosphatides in N’icinann-Piclc’s disease 
and amaurotic family idiocy, and of cholesterol in the Schuller* 
Christian syndrome. 


Gaucher’s Disease 

The main feature of this condition, wliich was first described by 
Gaucher in 1882, is progressiro enlargement of tlio spleen. 
Prcqucntly more than one child in a family is alTectcd, and it is 
more common in boj's than girls. 

Although fatal cases have been recorded during the second year 
of life, the onset is a gradual one and attention is seldom drawn 
to the enlarged spleen before the middle years of chihlliood. Tlio 
spleen may become enormous, ealonding down below the 
umbilicus, and attracting attention by the distension of the 
abdomen. It is smooth on<I not tender, although there may bo 
much perisplenitis, but on account of its size it is likely to cause 
discomfort or pain in the left half of the abdomen. The liver is 
also enlarged, although to a Jess e.xtent than the spleen. 
The general Jiealth is surprisingly little affected, but there may 
be some secondary' anarmia, or a faint icteric tinge to the com- 
plexion, and later on a tendency to liremorrhagcs appears. A 
brown patch of pigmentation on the nasal side of the conjunctiva 
Is not uncommon. TJie blood shows a Icucoperua. 

The disorder is now known to be duo to the accumulation of 
lipoid in the cells of the reticulo-endothelial system, which 
become distended and clear. Tltwo “ Gaucher cells ” may 
accumulate into nests of a pale yellow colour, and they are 
found not only in the spleen but also in the liver, lymphatic 
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glands, and bone-marrow, where they may cause atropiiy of the 
bone and lead to spontaneous 
fracture. 

Tire diagnosis is not difficult 
if more than one member of a 
family is inrolml. Tlie age 
incidence is sufficient to dis- 
tinguish it from Nieraarm-Piek’s 
disease. The chief difficulty lain 
telhng it from Banti’s disea'^e, 
although in the latter condition 
the spleen docs .not attain to so 
great a size. The diagnosis can 
be confirmed by finding the 
typical Gaucher colls in the 
material obtained from puncture 
of the spleen. 

The course is a long one over 
Bcvcrnl years, and miy go on to 
adult life. Tliere is no curative 
treatment, bub if the spleen 
becomes so laige as to cause discomfort, or if lucmorrliages occur, 
splenectomy should be undertaken. 



lo 22 Two brolhcrt with 
Gauciier'is tljscaee The outlines 
of (itc Itver and fpicen are uwli- 
caled 


Niemann-Pick Disease 

Tliis rare condition is usually met with in Jewish children, and 
may affect more than one member of a family. Girls arc more 
often affected than boys. 

Symptoms appear within a few weeks or montiis of birth, 
lliero is considerable enlargement of the spleen, which may reach 
befow the umbilicus, fbo fiver becomes enfargeef, and f/io cfu'fd 
becomes wasted and pale. Death occurs before the end of the 
second year. Tliere is no curative treatment. 

Histological examination of the lnw and spleen shows the 
presence of large “ foam cells ” distended w ith a yellowish lipoid. 
Similar cells are also to be found in the bone-marroir, suprarenal 
cortex, and lympliatic glands, whib the ganglion cells of tlio 
nervous sj’stem may also be stuffed with lipoid. 

In addition to the symptoms already described, a largo propor- 
tion of the cases show mental degeneration, spastic paralysis, fits, 
and blindness, in short the symptoms of amaurotic family i^ocy 



DISORDEBS OF METABOLISM 


168 , 

(ee© p. 553), and further, the pathology of the nervous system in 
both, diseases is identical. It seems probable that Niemann-Pick 
disease and amaurotic family idio<^ are merely difTcrent clinical 
, expressions of one and the ^me condition. 

The. SchuIIer>Chrl$tian Syndrome 

This rare condition affects boys more often than girls, aRd 
usually appears between two and eight years of age. The youngest 
case occurred in an infant of eight months. The flyonptoms 
comprise a patchy necrosis of the bones, particularly those of the 
vault of tlie skull, although the pelvic and limb bones may bo 
involved ; exophthalmos ; diabetes insipidus ; sometimes an 
arrest of development of the “ Frohlich ” type (see p. 479) ; and 
.xanthomatosis of the skin. Tlie necrotic areas in the skull may 
be masked by soft fluctuant snelhngs. 

The disease is duo to cellular accumulations of cholesterol in 
the affected areas. Although usually fatal, a gradual recovery 
has been recorded. 


coin 

This is very rare in childrcD. The symptoms are similar 
to those of adults, although a swollen, red, and painful big-toe 
joint is not sufGcicnt to establish the diagnosis, for aciAo 
rheumatism may pick out tlus joint without other joints being 
affected. 

A case observed by the author and regarded as gout was tliat 
of a girl eleven years old, who wee stated to liavo suffered fronr 
the ago of four years from intermittent attacks of pain in the 
right metatarso-phalangeal joint. Each attack began as a nile 
at night, and for three day’s the joint wna swollen, red,, and 
acutely tender. No other joints were involved. The child was 
heavily built, the blood pressure was raised to 150 mm. Hg. 
systolic, and 100 ram. llg. diastolic, and the blood uric acid was 
5'85 mgm. pec 100 c.c. (normal 2-4 mgm.). A grandfather had 
suffered from gout for many years. The cliild was given a long 
course of vinum colchici, and while on thi.s was free from 
attacks. t 


AMYLOID DISEASE 

Amyloid disease -arises os a complication of prolonged suppilrft* 
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tion, and bo may bo met with itv such conditions as chronic 
osteorayelitiB, chronic empyema, or tuberculous disease of bone 
with siniia formation. The condition is to-day a rarity. It is a 
form of pathological degeneration in which amyloid material 
is deposited in the walls of the arterioles. The organs 
principally affected are the spleen, wliich becomes large and 
smooth (sngo'spleen), the liver, which also enlarges, and the kid- 
nftys. The urine Is pale, with a low specific gravity, and contains 
much albumen. Anaemia, ascites, cedema of the feet, and 
diarrhma may also be present. 

Although the appearance of amyloid degeneration makes the 
prognosis of the primary illness unfavourable, a gradual recovery 
is possible. 


LIPODYSTROPttIA PROGRESSIVA 

, This condition is characterised by a 
progressive loss of subcutaneous fat from 
the face and tipper part of the trunk. 
The cause is unknown. Tlio disease has 
a gradual onset in tbo middle years of 
childhood, and advice ia likely to bo 
sought on account of the cachectic appear- 
ance. Girls are more often affected than 
boys. 

The facies is so typical Hint if one 
case has been seen, other instances can 
be immediately . recognised. TIjo fat 
gradually drains away fr6m the face 
until tho outline of the facial bones can 
be made out, tho cheeks are hollow, and 
tho appearance can only be described 
as gaunt. As a rule the fat bf the 
trunk also disappears dow'n to about 
the level of the umbilicus, and tho arms 
may also bo involved, but the lower 
part of the trunk and tho legs remain 
unaffected, 

Tlicxo is no effective treatment. ’ Tlio 
disorder is likely to continue into mlidt 
life, but the 'general bodily health and 
mentality remain unimpaired. 
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OBESITY 

A precise definition of obesity is impossible for the reason that 
one cannot say just where a big child ends and an obese cliild 
begins. After infancy it is more important to consider the weight 
in relation to the height than to tlie age, for obviously a tall child 
^rill only be well proportioned wl»en the weight is several pounds 
above that of a shorter child of the same ago. Obesity only calls 
for treatment when the fatness caiis<^ general comment, and gives 
rise to unnatural inertia or to undue dj-apncea on exertion. There 
is no doubt that obesity sometimes nins in families, and althouglr 
this may, of course, be due to a general ait of gluttony pervading 
the household and eneourage<l by the parents, this is by no 
means always the case. Tlrese children are inherently big, but 
are as a rule perfectly fit and active in spite of their weight. 

There is a practical advantage in attempting to divide obese 
children into two groups — those \t hose obesity arises for exogenous 
reasons, and tho.se in whom an endogenous factor plays the chief 
r6le. By far the majority of fat children belong to the former 
group, and cfHcicnt dieting can do much to reduce their condition, 
generally without the aid of drugs. Lihcly enough there is also an 
endogenous factor at work in these children, metabolic rather than 
endocrinal, which allows them to get through tJieir day’s activities 
srith a minimal expenditure of energy, and so leaves available a 
larger proportion of their diet to be stored in the tissues. Tliis 
state of afiaira may bo regarded as the opposite of that which 
obtains in highly-strung ” nervous ” children, whb are usually 
thin, and whoso tis-sues maintain such a \igoro«3 metabolism that 
efforts to fatten tlicm up are fruitless. 

Exogviotia Obuity. Simple overfeeding is the mo.st important 
factor. This is sometimes fostered by the parents, who take 
comfort from their cliild’a big appetite, allowing liim to eat of 
whatever he Ukes not only at mealtimes but often between meals 
as well, and recounting with priilo what he “ gets through,” 
although by the time the obesity has pas.«:cd beyond control they 
may be loth to admit the dimensions of his appetite. This wo.s 
illustrated by the mother of a verj' fat little girl, who averred that 
the appetite wa.s quite slender, but when tho father arrived at the 
end of the consultation he admitted that *' she regularly oats half 
o loaf of bread at each meal.” 

Overeating brings other symptoms in its train. TJio increasing 
weight interferes with tho child's activities, and so the e.Tpcndituro 
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of ener^ fall? and the cliild becomes fatter, setting up a vicious 
circle. Fnrtlicr, the increasing dej>ositton of subcutaneous fat 
lessens the loss of body heat, wliicU leaves morB fuel available 
for storage. Shortness of breath during exertion soon appears, 
and tlie child Ls likely to complain of achea and pains in tho legs, 
often associated with some degree of flat-feet. 

The fat is diffusely distributed over the face, trunk, and limbs, 
whicli is in contrast to the particular deposits over the pectorals, 
round the loins, and in the anterior abdominal u-all in children 
with dyspituitarism (Frohlich’s syndrome). Too much should 
not bo made, however, of the clinical value attaching to the 
distribution of the fat, for it is only a rough guide and may bo 
misleading. 

En^o^enous Obesily. At tho risk of repetition it may again 
bo pointed out that endogenous obesity is much less common 
tlian the exogenous type. Hie various forms of endogenous 
obesity are more fully considered under diseases of tho endocrine 
glands, and include dystrophia adiposo-genitalis (Frolvlich), 
hjiiothyroidism, eunuchoidism, and the obesity in association 
\iith basophil adenoma of the pituitaiy and liypertrophy of the 
suprarenal cortex. It may be noted that in tho various members 
of this group the appetite is often noticeably small. 

Treatment. The treatment of obesily in children is almost 
entirely a question of diet, and in this connection it may be 
pointed out that half-measures unwillingly undertaken are worse 
than useless, for not only docs tiie child not lose weight, but 
dietetic restrictions are soon discarded os being of no value. If 
dietetic measures are to be a bucccm tho proper co-operation of 
tho parents and tho child must first of oil be iran. and then a 
dietetic policy must bo steadily pursued. That being so, it must 
first be decided tiiat the degree of obesity is one which really 
calls for reduction, and secondly th© diet musf bo sucli that tho 
child's natural growth and development is not interfered witii. 

The principles of the diet should bo to con-servo the intake of . 
protein, and fats should bo allowed for their vitamin ‘value. 
Starches, on account of their water-binding properties in tho 
li'Wues, sliould bo excluded as far as possible, but an adequate 
amount of vitamin C must bo nssuml by alloAving green vegetablc-s, 
salads and fresh fruit. Tlicse requirements will l>o obtained by 
removing from tho diet : bread (rcplacc<l by crispbreads, Ryvita, 
MoVita, etc.), potato, ro^t vegotables (carrots, turnips, etc.), 
peas and beans, farinaceous pudding, flour, cocoa, chocolate, 
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sweets. Tlirce meals a day should sufftco, although a h'ght supper 
can be given to older children, end there should be no extras 
between meals. The following specimen diet shoe’s how these 
instructions can be carried out. 

Breakfast. No cereals. Give grape-fruit or fruit juice, followed 
by bacon or egg or fish. Crispbread with butter and marma- 
lade. Milk or weak tea to drink. 

Dinner. Meat soups, meat, or fish or egg. Green vegetables ox 
salads. Followed by stowed fruit and junket. Custards and 
milk puddings should only be given on three days n week. 
Water to drink. 

Tea. Crispbread with butter, honey, or cheese. Fresh fruit. 
Sponge-fmgers. No cake or biscuits. Milk or weak tea to 
drink. 

SrrrPER (if necessary) . Meat soups or bovril or fresh fruit. 

The weight should be taken each fortnight, and the diototlo 
restrictions should only be continued for two or three months, or 
untU the child’s weight and appearance begin to conform to the* 
normal. 

A valuable addition to the above directions is to institute a 
fasting-day once a fortnight. It is essential tliat the child should 
spend this day in bed, and the diet should then be restricted to 
fluids — water, lemonade, fruit juice, or weak tea, and a little 
fresh fruit such as two or three oranges. The fast-day is most 
conveniently carried out daring the week-end so as not to interfere 
■aith schooling, and too, at a time when others are at home to help 
entertain the child. A fast-day accelerates tlie drop in weight, 
but should not be repeated on more tlian three or four occasions,' 
and la onij’ recommended for the more gross cases. 

In addition to dietetic restrictions a regular amount of exercLso 
cacli day should he arranged. This must not be sufficient 
to make the child breathless, but should bo gradually increased 
as the weight diminishes. Set physical exercises servo this 
purpose very well, and should bo carried out morning and evening, 
and in addition the child should ho encouraged to join in'the 
school games and sports. A ooutso o^massage to the trunk and 
limbs is often helpful at the beginning of treatment. 
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Drugs play practically no pari in the treatment of obesity 
Small do'ses of thyroid are often ordered, but unless there is 
some cUmcal evidence of hypothyroidism the effect is negligible, 
and moreover drugs may undermine the proper ca^^J^^g out of 
the diet ThjToid is, of course invaluable m reducing the obesity 
that accompanies hypothyroidism 

INFANTILISM 

Strictly speaking, the term mfantiham implies that the develop 
ment of a child, along both physical and mental hnes, has not 
Kept pace inth the age Mental retorilation alone does not 
amount to infantilism 

Infantilism is uncommon Tlie cases maj be divided into three 
groups (1) those due to endoenno insufficiency (2) tho‘»e a‘*so 
mated with chrome disease of vital organs, (3) those for which nq 
cau§e can be found 

Infantilism the result of insufficient endoenno activity is liest 
exemplified by cretinism, in which stunting of stature and mental 
retardation are tli© result of congenital insufiiciencj of the 
thyroid Progena, and Simmond s disease, two conditions « Inch 
arise from a deficient action of the anterior lobe of tlie pituitary, 
are further examples of tins group 

Infantilism caused by clironio disease of vital organs maj 
assume various forms Thus renal dnarfism may complicate 
chronic interstitial nephritis, and the climcal picture not onI\ 
includes stunting of growth but also severe genu valgum and 
the various signs of skeletal nrkets Hepatic infantilism occurs 
with congenitalhepatio cirTh05is,and the children are short, plump, 
and tolerably alert Infantilism la a constant feature of coBliac 
disease, and an instance of pancreatic infantilism has been 
KNOsvdsd by in irhicit constdembJe intprarement 

foiloMcd tlio administration of pancreatic extract Congemtal 
malformations of the heart, broncluectasis, and congenital 
ayphilis, are further instances of chronic disease which may ho 
accompanied bj infantilism 

"VVith the exception of cases duotoccohac disease and congenital 
syphilis, treatment m tins group it» without efiect 

Infantilism for which no cause carf bo found is spoken of as 
" nteleiosis ’’ Examples of this condition are commonly found 
among circus troupes Tlioy are m fact miniature adults, for the 
proportions of the bodj afe m the aamo ratio ns m normal adults. 
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the parts being simply of midget size. Tiio intelligence varies 
considerably, and in some respects may attain to a normal 
adult level. In some, the appearance of the secondary sexual 



Fia 24. Two thildren agwl eight jear« Tlie riri on the left is rf normnl 
lieigiit white the one on tlj« right. jSBoerely dwarfeU, and weighed only 10 lbs. 

characters is delaj'cd, but in others the genitalia mature in 
proportionate size to the rest of the body, ami some of these true 
dwarfs are capable of procreation and may transmit the condition 
to their offspring. 



CHAPTER I\ 

DISEASES OF THE MOUTH and (ESOPHAGUS 


STOMATITIS 

This la a common affection among children of all ages, and 
may occur m varying degrees of seventy from the simplest 
catarrhal mftaramation to gangrene 

Catarrhal Sfomalitis 

Tins 13 frequently met with in conditions of under nourislimont 
and often accompanies the acute specific fe\ ers notably measles 
ITio buccal mucosa appears congested and is a brighter colour than 
usual the tongue is funcd and tliero is loss of appetite Treat 
ment consists of frequent mouth washes nith some weak anti 
Boptic solution such as gl> cotbymoline or a muture of potassium 
clilorate gr x , glycerm pi , and water to 31 

Aphthous Stomatitis 

Tins is most often seen m young children under four jears of 
ago Several small sbghtly raised yellowish white patches are to 
be seen on the lips and buccal mucosa opposite the teeth and on 
the dorsum of the tongue The patches are soon shed leaiing 
shallow pamful ulcers The iips are swollen and the face may 
appear slightly pufFi, but the amount of constitutional disturb 
anco 13 relatively slight Tho temperature xa usually raised two 
or tlirec degrees and tho child is likely to bo imtablc miserable, 
and without appetite In many cases there is a preceding history 
of constipation or chrome indigestion 

Ulceratiie Stomatitis 

Tlus IS often a further stage of aphthous stomatitis, and is 
sometimes associated with dental canes or with a history of 
Irregular action of the bowels Tlie ulcers are multiple and 
usuallv shallow , and occur particularly along the alveolar margins 
just in«Klo tho bps, and opposite the teeth In sovero cases the 
gums are swollen and bleed readily, and the teeth may even be 
loosened in their socket The tongue is heavily furred, the 
breath is ofTenajve, and tho mouth is tender 
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General symptoms consist of tvro or tliree degrees of fever, 
irritability, refusal of food, voimtiiig, and often considerable 
pallor. The condition Is but rarely fatal, and usually responds 
quickly to treatment, Sacteriological examination generallj' 
shows only the normal flora of the mouth, but in some cases the 
mouth is infected with Vincent’s fusiform bacillus and spirillum. 
The possibility of the stomatitis being due to the administration 
of mercury must bo borne in mind. 

Treatment. The treatment of aphthous and ulcerative 
stomatitis consists of frequent mouth washes with hydrogen 
peroxide (25 per cent.), or the inside of the mouth may ho gently 
swabbed before and after meals with glycerin and borax. Finely 
pon dered burnt alum may be applied to the ulcers with a camel’s 
hair brush. When infection with Vincent’s organisms is present 
the local application of an arsenical paint usually leads to a rapid 
cure ; the prescription is ; 

R Liquor arsenicalis 3u. 

■ Vinum ipecacuanha) 5ii. 

Glycerin 3u. 

Water 3b* 

Four or five drops to be applied to the ulcers with a camel’s 
hair brush. In addition to local treatment, potassium cldorate 
should bo given internally, a suitable mixture being : 

Potassium cldorate gr. ii. 

Glycerin m. x. 

Water to 5i- every four hours. 

So long as tlte mouth is tender, all food should ho given cool. 
When the lesions have healed, the cliild should be sent away for 
a change of air for two or three weeks, and should be given a tonic 
such os Farrish’s food. 

Gaugeenous Stomatitis (Noma) 

This is fortunately rare, for it carries a liigU mortality. It is 
met with in severely debilitated children, and may iomplicato the 
specific fevers, notably measles. It appears on the inner side of 
the cheek, beginning as a large deep ulcer which slowly spreads 
by necrosis of the adjacent tissues until the whole cheek becomes 
swollen and brawny. There is severe constitutional disturbance, 
the temperature is raised to 104* F. or higher, and the cliild 
appears profoundly toxic. Death follows after about a week. 

Careful attention to the hygiene of the mouth, particularly 
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during the acute specific fevers go far tcnvarcU pre\entmg 
gangrenous stomatitis Once it 1ms developed the child should 
be isolated and the affected area should be excised 

Thrush 

Tim is due to a parasitic infection of the mucous membrane 
of the mouth by the fungus Sttccharmyces albicans Tlie spores of 
the fungus are present in the atmosphere and are conveyed to 
the mouth cluefly by imperfectly cleamed feeding bottles and 
teats The condition is usually seen m infancj and is much more 
frequent among bottle fed infants than in t]io«o reared from the 
breast Under nourished infants are espccmll 3 susceptible 
because of the dryness of the mouth and for this reason also the 
condition often compbeates mfantilc diairhcea 
The infection appears as numerous small white flakes on the 
dorsum of the tongue the inner side of the cheeks and on the 
palate At first sight the patclies may bo mistaken for flecks of 
milk, hut they aro firmly adherent to tlio mucosa wlule milk 
flecks con easily be rubbed away ^^^ien the infection is hca^y 
the flakes may coalesce into a membrane which should be easily 
distmguishcd &om a diphthentic membrane by its colour and 
by tlie fact that the general disturbance to bealtli is miiili le^s 
and also if the membrane is removed the mucosa beneath is 
not left ulcerated and bleeding The general reaction is but alight 
The temperature is scarcely raised and the cervical glands are not 
enlarged hut the mouth may bo so fender that the infant cnos 
when ho is fed and may refuse to suck If the condition is 
allowed to persist diarrhcca ^oon follows 
Treatment Scrupulous attention should he paid to the 
cleanliness of tlie feeding bottle and teats which must bo boiled 
after each feed and then put to stand m boiled water until the 
next feed is due If the infant is breast fed Uio mother should 
swab Iicr nipples with a weak boracic solution before and after 
each feed The infants mouth should bo geiitlj cleaned with 
borax and glycerin before and after each feed the lotion being 
applied on gauro wrapped round the finger or maj be painted 
tiiricc dail 3 with 1 i>er cent aqueous solution of gentian violet 

Agranulocytic Angina Agranulocytosis 
Tins condition, which was first described by Schultz ^ ui 1922, 


1 Schults W Deui \I*d ll«cA in'*: UOS. 
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is characterised by necrotic ulceration of the mucosa of the mouth 
or fauces, accompanied by high fever and severe constitutional 
disturbance, and associated \ritli a remarkable reduction in the 
number of pol 3 TnorphonucIear leucooytes (granulocytes), whicli 
may disappear conopletcly from the circulation. The initial 
infection need not necessarily ho in the throat, for instances have 
been reported after necrotic lesions of the skin and of the respira- 
tory and alimentarj’ tracts. The local lymphatic glands are 
usually enlarged. 

Evidence is accumulating that many of the cases are caused 
by an idiosjTicrasj’ to the drug Amulopytin, which is present in 
many proprietary remedies. Since the Poisons Lists Confirmation 
Order 1936, Amidopyrin may only be dispensed on a %vritfen 
order. 

The only instance of this condition under the author's care 
occurred in a girl aged eleven years, who had been under treat- 
ment for lympliadenoma for twelve months. Tire child was then 
admitted to King’s College Hospital on account of high fever. 
Tlio right tonsil and neighbouring structures were much swollen 
and ulcerated, and in a few days the whole area became gan-. 
grenous. Anrcmia developed rapidly, and the total leucocytes 
fell to leas than 100 per c.mm. Death occurred after the illness 
had lasted a week. 

Trodous to treatment with pentoso nucleotide the mortality 
was very lugb, death occurring^after an illness of about ten days. 
The do.se recommended is 10 c.c. (containing 0-7 gm. of the drug) 
given intramuscularly twice a day until the white cell count has 
begun to rise, and then once a day until the count has reached 
normal for three daj-s. Tlic drug stimulates the bone marfow to 
produce granulocytes, but about fir© days must elapse ofter the 
beginning of treatment before tlio blood count shons any 
improvement. ' 


THE TONGUE 
Macroglossia 

Tills condition is due to lyrophangiomntous enlargement of tho 
tongue. It dates from birth and may cause much difiiculty in 
sucking ; tho tongue grows rapidly and may soon be so enormous 
that it constantly protrudes between the gums. ‘Treatment is 
surgical, and consists of the removal of tho IjTuphangiomatous 
portion. 
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A large tongue is also one of the characteristic features of 
cretinism. 

Tongue-Tie 

This is much less common than is usually supposed. It is due 
to shortening of the frcenum, Mhich may also be attached nearer 
the tip of tlie tongue than is usual, causing the tip to be slightly 
forked. In severe eases sucking may bo interfered U'ith, and later 
on the speech may be afFectwI. The effect of tongue-tie is to 
prevent the tongue from being protruded ; if the child is able to 
put out the tip of the tongue between the Ups tongue-tie is 
either not present or is so slight as to need no treatment. 

Treatment consists of dividing the fr«num. 

Tongue-swallowing 

Tliis is occasionally met with during the early weeks of life, 
particularly in feeble infants, and when the framuin of the tongue 
is unusually long. The tongue then falls backwards over the 
epiglottis so as to obstruct respiration, and this may give riso to 
sudden asphyxial attacks. It is not unlikely that some of the 
sudden deaths that occur in infancy come about in this way. 
Infants who have survived an attack of tongue-swallowing should 
bo under constant observation fora few weeks until they become 
stronger, and should lie on their side. Fortunately as the infant 
grows older the tendency to tonguc-sw'alJowing disappears. 

Geographical Tongue 

In tliis condition tho tongue is persistently and heavily furred, 
but there are patches from which tho furring has disappeared, 
leaving the surface red and dry. Tlio resemblanco of such a 
patchy tongue to n map accounts for the name "geographical 
tongue." Although tho patches moy shift their position, tho 
pecub'ar ai)pearance of tiie tongue is likely to- last for several 
montlis. Invariably there is an association with chronic indiges- 
tion, to which treatment should be directed (see p. 109). llio 
tongue itself does not call for special treatment, but will gradually 
clear up as the state of the digestion improves. 

THE TEETH 
Teething 

Although the eruption of teeth is a physiological process it is 
generally a cause of discomfort and often of pain, and in Ecmitive 


ISO DISEASES OF THE MOUTH AND (ESOPHAGUS 

infants may produce a variety of symptoms. In the mildest form 
the symptoms consist of irritability and fretfulness, lasting 
perhaps for two or three days and disappearing ds soon as the 
tooth penetrates the gum. Dribbling is a common forerunner. 
Some infants will give expre^ion to their feelings by constantly 
rubbing the head to and fro on the pillow, others try to cram 
their lingers or fiats into their mouth, and these symptoms are so 
common that parents expect them. Sometimes more alarming 
ejTnptoma appear. 

Fever of two or tlirce degrees is often present and may continue 
for a few days, or may persist as an evening rise for some weeks, 
and is then likely to cause considerable anxiety lest some more 
serious condition than ' 
teething is present. The 
temperature generally 
falls with the eruption 
of a tooth, but when 
several teeth are cut in 
succession the fever 
may, of coureo, continue, 
In other infants the pain 
and tenderness of the 
gums leads to a loss of 
appetite which occasion- 
ally nmoimts to an ab- 
solute refusal of food, 
and then the weight may 
either remain stationary 
or may slowly fall. Under these circumstancce the cliild may 
have to bo fed entirely from a spoon. Feeding is often made 
easier by giving a grain of chloral before the meal. 

It is a common thing for parents to say that their child “ cut 
his teeth ■with bronchitis ” or with diairhcea, and undoubtedly 
teething is often associated with on mcccoeed liability to eatartlia 
of the respiratory and alimentary tracts. As a rule such catarrhs 
arc mild and respond quickly to simple measures, but the 
symiptoms are likely to recur ■with each successive tooth. 

Karely symptoms serious enough to suggest some profound 
nervous disorder may arise. Tlie author has seen the clinical 
picture of tuberculous meningitis closely mimicked by a child 
eighteen months old whoso gums were swollen and angry-Iooking 
preparatory to the eruption of the canine and molar teeth. The 
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child was wasting from refusal of food, and was constipated and 
irritable, and showed stiffness of the neck muscles, Kemig’s sign, 
a tdche cerebrale, «and pliotophobia. But the ccrebro-spinal fluid 
was normal, and with the eruption of several teeth the child 
slowly regained hia normal health. In excitable sensitive infants 
convulsions may sometimes precede the appearance of a tooth. 

By the time the second dentition is reached, the child has 
become more stable, and teething disorders are mucli less common, 
but a mild persistent pyrexia may be baffling until it subside*? 
with the eruption of a tooth. 

Great cate is needed before syraptoms of diBordered health are 
attributed to teething. A thorough examination must lie made 



the gunia over (our 

to e.xclude other conditions. Otitis medio, acute pyelitis, infantile 
scurvy, and the convulsions of rickets are possible sources of error 
that must not bo overlooked. 

Management. IVben irritability and slecplessncRS arc the 
principal features, sedatives such as cldoral or phena3?oDo should 
bo given two or three times a day until the oflending tooth is 
enjpled. Spoon feeding will sometimes aucceed when a bottle is 
absolutely refused. When symptoms arc so severe that the infant 
seems in danger of exliaustion or tlie weight is ra])idly falling, 
relief may bo given by lancing the gum just ovcr'the tooth. The 
value of this is lliustrated in the accompanying chart of an infant 
whoso loss of weight was attributed to teething. . The gums over 
four teeth were mucli 6%Yollen and congested, and as soon ns these 
wero lanced the baby’s condition improved. In practice, however, 
lancing of the gums is not often necessary’. ’ 
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Teeth-gtinding 

Tliis habit occurs in association, with several conditions. It 
may be heard when there is chronic disease of tJio brain or 
meninges, particularly in tuberculous meningitis, and with 
hydrocephalus following upon posterior basic meningitis, and it is 
sometimes an accompaniment of mental deficiency. Toothache, 
either from caries or from the irritation of dentition, accounts for 
other cases, and it may also be a sjTuptom of clironic indigestion. 
It is particularly likely to occur at night, and may be so persistent 
as to wear dorni the teeth almost to 'the gums. It is jiopularly 
supposed to be a sign of threadworms, but this is seldom the case, 
and in fact when teetli-grinding and threadaorm infection occur 
together it is probable that both are dependent on an underlying 
disorder of digestion. 

Treatment must depend upon the cause. Conditions such as 
toothache and chronic indigestion can be dealt with, but 
notliing Ti’Ul check tlie grinding that is associated with organic 
disease of the brain. 


Dental Caries 

To anyone working much with children, tlie frequency of caries 
of the twth must be most striking. It is often Burprising how 
much decay of tiic tcctli of the first dentition may exist without 
complaint of toothache, and this may perhaps account for the 
frequency uith which parents arc ignorant of, or disregard, the 
fact that their children's teeth are decayed. A routine examina- 
tion of a child should always include a curefvd scrutiny of the 
teeth, for not uncommonly one or more abscesses in the gum at 
the roots of the teeth will bo found quite unexpected!}', and not 
until these have been dealt with will tbe child’s health improve. 
There can bo no doubt tliat disease of the milk teeth gives rise to 
much disorder of Iiealth. Unexploined temperatures, loss of 
appetite, and S}’niptoms of chronic indigestion may all owe their 
origin to dental disease, while irritation of the nervous system 
arising directly from dental caries may find e-xpres-sion in such 
complaints as grimacing and tic-moveraenta of the face or such 
disturbances of sleep as night-terrors and enuresis. Infection of 
the tooth socket by streptococci and other orgam'sms is not 
uncommon, and may lead not onlv to the formation of abscesses 
in the gums, but may cause such distant effects ns acute 
hffiraortUagic nephritis and rhcuniatic carditis. It lias been the 
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author’s experience to see both, of these conditions secondary 
to dental abscises 

Sluch importance attaches to tho regular mspection of the 
* teeth of young childrenj for coini>etent treatment of early canes 
can do much to arrest further decay It is surely a false doctrine 
to allow the teeth of the first dentition to rot awaj on the ground 
tliat they are after aUonl^ temporary teeth for thorough mastica 
tion is at no time more important than in the growing child and 
as deea} advances so does mastication become less cffectiie 
It happens not uncommonlj that canes of the first teeth is 
allowed to progress to such a degree that eventually the onl> 
possible dental treatment consists of multiple extractions and 
the child IS then left all hut edentulous until such tune as the 
permanent teeth erupt Meanwhile his diet has perforce to 
consist of soft pappy food, and almost mvanablj his state of 
nutntion suffers sadly 

Tlie work of 31 Jtellanhy and others in the last few j-ears has 
established, the fact that much dental decay is undoubtedly 
preventable, and the application of this new knowJedgo should 
lead to a considerable lessening of dental troubles in tho children 
of tho future Tlie prevention of dental canes sliould properly 
begin at a time when the teeth are still forming mthm tho jaw 
and are undergoing calcification, because the better the teeth at 
tho tifflo of eruption tho more ablo are tJ oy to resist ennes It 
has been shown that diets wluch contain adequate supplies of 
vitamin D greatly stimulate the calcification of teeth while 
cereal diets, particularly oatmeal, lead to tho formation of liypo 
plastic poorl} calcified teeth 

Tho teeth of tho first dentition begin to calcifj as carlj as 
the fifth month of intrauterine life, end from then on calcification 
progresses rapidly It follows that m order to ensure the eruption 
of a welJ calcified set of milk teeth attention eliould In? dinctcd 
to the maternal diet seeing that tho mother during her pregnancy 
docs not undergo a shortage of such foods as milk, eggs, and butter, 
winch contam vitamin D But the prevention of canes m tho first 
dentition does not stop there, for it has been shown that tho 
initiation and spread of canca m children can he limited bj 
incorporating vitamin D in their diet, wlido on tho other hand, a 
cereal diet w Uh a low v itaniin content tends to hav e tho opposite 
effect 

If we consider for the moment onlj the nulk teeth, it is clear 
that tho cure of the teeth means, among other thmgs, the super 
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vision of the diet, not only in infancy but during tho whole of 
the pre-Bchool period, to see that the diet shall not be composed 
mainly of cereals (which on account of their cheapness and hulki- 
ness are apt to be the principal constituent of the diet in the 
poorer liomes), Imt that the amount of cereal shall be adequately 
balanced by foods containing vitamin D. During these j'ears a 
child should have a pint of milk a day, three eggs a week, and at 
least half an ounce of butler a day. If the homo circ\imstance3 
are such that a deficient diet is likely, a teaspoonful of cod-liver 
oil emulsion should bo given twice a day during the winter 
months. 

The remarks concerning the prevention of caries in tho first 
dentition apply with even greater emphasis to the permanent 
dentition. Tho first tooth of the second dentition logins to 
calcify a short time before birth, and except for the wisdom teeth 
all the remainder begin to calcify during the first two years, 
and tjalcificalion goes on throughout the pre-school period. If, 
then, during tliis time the diet is supervised along the lines 
indicated above, not only will caries of the first dentition bo 
prevented, but tho best foundation will bo laid fox ensuring a 
healthy set of permanent teeth. 

It must not bo supposed that by giving attention to tho diet, 
tho customary hygiene of the teeth — such as cleaning them twice 
a day— may be neglected. But it is not uncommon to see children 
whose teetli, in spite of scrupulous cleaning, are badly decayed, 
while others who have not taken the same care have a good set^ 
of strong teeth. Isfo amount of cleaning can undo the harm 
WTought by a bad diet. 

Hereditary Ectodermal Dysplasia 

This rare condition is characterised by a failure of develop- 
ment of most, if not all, of the teeth, together with scantiness of 
the hair and an absence of sweat glands. 

The teeth of both £rst and spmjd drjotitjnns itre aSTci^icA. 
Only the four canine teeth may erupt, or perhaps there may bo 
one or two molar teeth as well. X-ray examination shows that 
there arc no other teeth lying unerupted in the jaws. Tlio jan^ 
are correspondingly slender, the upper and lower jaw are too close • 
together, and tho checks aro hollow, the face resembling that of 
edentulous old age. This appearance is enhanced by the all 
but bald scalp and the scanty eyebrow s. Tho skin is also thinned 
and lacks pigment, while tho absence of sweat glands and often 
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rudimentarysD'baeeous glandsmakesthe ekin verydiy. The naiU 
way ahow a deforming hypertrophy. 

The influence of heredity is apparent in many of the cases, for 
examination of the parents often 8ho\ra one of them to posses.? 
similar defects to those seen in the child, although usually to n 
less extent; 

There is no treatment, 

THE OSSOPHAGUS 
Congenital Atresia 


In this condition the lumen 
obliterated over a short section 
of its course, usually opposite 
the bifurcation of the trachea. 
Tlie upper segment of the 
oesophagus is dilated, u-UiIo 
the lower portion is narrow 
but pervious. A communica- 
tion exists between the trachea 
and tho lower portion of the 
(ssophagus in 00 per cent, of 
the cases, and the presence of 
tliis communication may some- 
times bo suspected during life 
by the filling of tho stomach 
with air during respiration. 

Symptoms. These appear 
as soon ns the infant is ficst 
put to tho breast, and are so 
alarming and characteristic 
that tho diagnosis can seldom 
be in doubt. After swallow- 
ing a few mouthfuls of milk 
the infant suddenly begins to 
cough and choke, and milk 
and mucus freely mixed ">^01 
air-bubbles froth up out of tho 
mouth. Tho infant quickly 
Ijccomes cyonosed, and scem-s 
likely to sufToento, but aa a 
rule tho ‘attack terminates bj 


of the cesophagus is completely 
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of tlio a»$ophagus being ejected from the nose as vrell os from 
the mouth. The attack is repeated with each attempt at feeding. 
Except for the passage of ft Kttle meconium the bowels are 
absolutely constipated. 

Attempts to feed by passing a tube into the stomach fail 
because the tube simply coiis up in the upper half of the ccso- 
phagus. If the diagnosis i5 in doubt, an X-ray picture may be 
taken after giving a small teaspoonful of bismuth, when the level 
of obstruction will bo revealed. 

Death, is inevitable, and may come about from the aspiration 
of milk into the lungs, causing pneumonia, or from starvation, 
death occurring at an}' time during the first fortnight. Gastro- 
stomy, and jejunostomy, combined in some cases with cnishing 
of the tracheo-oes6phageal communication, has been attempted 
but has not met with success. 

Congenital Narrowing (Stenosis) of (he (Esophagus 

This condition occurs In two forms. In tiio first, the lumen of 
the CESophagus is narrowed for a variable length, generally 
about half an inch or so. This may occur at any level, but is most 
common about halfway between the level of the bifurcation of 
the trachea and the ccsophageal opening in the dlapliragm, 
opposite the seventh thoracic vertebra. The investigations of 
Brott-n Kelly ^ and othern have shown that the correct o-xplnnatlon 
of many of these cases lies in a failure of the ojsophagus to grow 
to its proper length. The level of the stenosis represents the 
junction of the msophagus and the stomach, the passage below 
the narrowing being lined mth gastric mucosa, and in fact 
consisting of a cone of stomach drawn up through the diaphragm 
into the thorax — a condition termed “ thoracic stomach.” 

In the other variety, which is very rare, a thin incomplete 
membrane stretches acro-w the oesophagus, usually at some point 
in its lower half. 

Tbn nrmilbjnjx i«i. lyjijnjp. ronm cnnMn/w. in. Wj?-, ^ o/.. Vi. ca.'scs. 
collected by the author and Dr. OgUvic,* 8 were boys. No less 
than' five of them were prematurely bom. 

Symptoms. The most prominent symptom is vomiting, 
beginning at any time during the first year. It may date from 
birth, but is often delayed until semi-solids are added to the 
diet. Tlie vomiting is cfTortless, and occurs during or eoon after 

‘ A. Efo*ii KeUy, Jour. Xorjntffolocy and Owloyv. 1030, 43, 6V). 

’ Slicldon and Ogfivif, Anh. Du. CMtd., 1029, 4, 317. 
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a meal, the romitus being ^ 1>" 

undigested food and dUated the amount of the 

nan-oiring becomes more “,,yioosly consist of more 

vomit mercases, and before 1°"? ? gubiect to exacerbations 

than tbe last meal, and diids are returned, and 

lasting a week or BO when b occurs occasionally, after 

then for two or be noted that the chUdren 

“■"T'l.el'J^ilnt return of food leads to a considerable degree of 

starvation ; the height and 
n-cight gradually drop much 
below the normal, and con* 
stvpation is usual. Confirma- 
tion of tho diagnosis may bo 
obtained by X-raying the 
child after ^giving a solid 
bismuth meal such as a 
bismuth biscuit, which can bo 
seen held up at tho level of 
tho obstructioix. 

It seems likely that a 
spasmodic element may ^ay 
a part in some cases. Tim 
is suggested by the periodic 
exacerbations of the symp- 
rvornmnJnSTs— cease during any aenle intereurrent 

"'"c^LenndPrognods. 

years.' .A gradual cessation “77tho narrowing has not hcen 
threo or four years, proved ™viously referred to, two 

Lett's age. whi.o four eases gradnaliv 

“men.. This will ‘eLt^reloX^^P*” 

tion, which should bo detcminc J P , strelehing ncro.« the 
examination. If a thin diaplira^ IS W?e„ he tiphago.co,si 
resophagus it should be ™P‘“™'h.;"7boi' ie treatment will 
reveals a simple narrowing r b'ouBics is vco' I'hd'- to injure 
arise. The repeated passage of bougies is j 
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thoracic vertebra. 
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the nfucosa, loa«Vmg to interstitial inflammation of the walls o! 
the tEsophagus, and eventually converting what was at first a 
simple narrowing into a tough fibrous stricture. It is better to 
allow a natural improvement to come about by simply insisting on 
the continued use of a fluid diet, and not to attempt any local 
treatment. Brotlis, soups, ‘milk, and cereal foods will form the 
basis of the diet, together with the regular addition of vitamins 
in the form of fresh fruit juices and cod-liver oil. Considerahle 
patience and perseverance is called for in the management of 
'these cases, as several j’ears must elapse before the cliild eventu- 
ally xecovera. 

The degree to which recovery may come about may be illus- 
trated by the case of a doctor, whoso child of two years suffered 
from this complaint. Tlie father, a man in the thirties, had him- 
self suffered from the same condition all his life, and knew to a 
nicety how much solid food he could tolerate. Ho led an active 
life as a countrj’ practitioner. Bougie treatment had often been 
suggested, but had never been carried out. 

Cardiospuffl 

The passage of food into the stomach may be held up owing to 
disordered ncuro-muscular control of the cardiac sphincter of the 
ccsophagus, leading either to spasmodic closure of the sphincter 
or, as Hurst lias sugge-sted, to a failure of tlvo sphincter to rehv 
when the peristaltic waves of the ccsophagus reach it (achalasia). 
The condition has been recorded soon after birth, but the majority 
of cases occur in adults, and if cliildren are affected it is generally 
in the later years of childliood. 

The symptoms are similar to those met with in congenital 
narrowing of the ccsophagus, with the exception that fluid food 
may cause greater difficulty' than solids. X-ray examination 
shows the level of obstruction to be at tlie cardiac orifice below 
the diaphragm, and the ccsophagus may be much dilated. 

Treatment. Successful results have attended the daily’ or 
weekly passage of heavy mercury-filled ce.'tophngeal bougies. 
It is therefore important to differentiate between congenital 
natrow'ing of the oesophagus and cardiospasm, since bougie treat- 
ment is not indicated in lh«j former condition. Tlie onset later 
in childhood, the greater difficulty* with fluid food, and the level 
of the obstruction as shown by X-ray examination, are features 
that distinguish cardiospasm. 
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Acquired stricture of the esophagus is said to be more cd^nmon 
in childhood than in later life, and is generally due to swallowing 
some irritant or caustic poison. Tlie stricture occurs as a rule 
in the upper half of the cesoplmgus, and treatment should be 
directed to dilating it by the repeated passage of thick rubber 
bougies. 



CHAPTER X 


diseases of the digestive system 

CONGENITAL ABNORMALITIES 
Congenital Intestinal Attesia 

CoxoEJTiTAr. atresia ma}- occur at any lerel in tlje intestinal 
tract, but very rarely affects the stomach, in fact atresia at the 
pylorus has only been recorded on four occasions. 

Duodenum * 

One of the most frequent eituations is the duodenum ; as a 
ndo the obstruction is in tho iioiglibotu'hood of the Ampulla of 
Voter, bub may also occur at the duodeno-jcjunal junction. 
The symptoms arise immediately after birth, and closely resemble 
tho.«e of hypertrophic pyloric stenasis. There is vigorous projec* 
tile vomiting, and if tlio obstniction is situated below the level 
of tho entrance of tho bile duct there will bo bile in the vomit. 
Tho stools arc small, consisting only of meconium, and cease 
altogether after a few days. Progressive wasting is also a constant 
feature. On examination the epigastrium may be distended, and 
gastric peristalsis can be made out parsing from loft to right 
across the upper part of the abdomen. This may suggest a 
diagnosis of pyloric stenosis, but the facts that tiio symptoms 
date directly from birth, that there is no palpalde tumour at 
the pylorus, and that tho vomit may contain bile, serve as distin- 
guishing features. If the abdomen is X-rayed after a sniall feed 
of bismuth, the level of Urn obstruction in tho duodenum can be 
easily demonstrated. 

At tlio level of the atresia the bowel may simply consist of a 
narrow impervious rit^, or a long strip of the duodenum may be 
represented as a fibrous coni. Occasionally tho duodenum is 
completely divided into two or more parts. Instances have also 
l>oen recorded in which obstruction has l>ecn duo to compression 
of the duodenum by peritoneal liamLt. 

Treatment lies in operation. If the obstruction can be reUoved 
the infant may recover, but tho chance is n slender one, i)articii* 
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larly if, as not infrequently is tlie case, there are fiiithcr jioints of 
obliteration lower in tlio intestine. 

Small and Large Intestine 

Atresia may occur in the jejunum, ileum, or colon, and gives 
rise to symptoms of complete intestinal obstruction dating from 
birth, Vomitmg begins during the first 
day or two and is associated with absolute 
constipation. Within a few days the 
abdomen becomes distended, and intestinal 
jKiristalsis can be made out. The weight 
steadily drops, and death occurs after 
two or three weeks. 

Surgical treatment offers the ordy hojic, 
and if there happens to be only one level 
of atresia a short-circuiting operation 
may prove successful. Unfortunately 
however, the lumen of the bowel may bo 
obliterated at more than one place, or 
there may be long strips of intestine con- 
slating simply of impervious fibrous 
strands. 

Imperforate Anus 

The presence of absolute constipation 
from birth is the principal symptom. In 
some cases the rectum stops just short of 
the normal aperture and tlien operative 
treatment is relatively simple, hut in 
others the rectum terminates some inches 
above tho oirfis. A rare defonnity is ono 
in uhich the rectum turns fonvarels to 

open by a small orifice into the urethra, or into tho vault of tho 
vagina. 



Abnormalities of (he Umbilicus 
The stump of the umbilical cord nonaally sejiaratcs by a proccs,s 
of thy gangrene on about the fifth da}', leaving a small tilcor « hicli 
quicUy heaU. Great care neetis to be taken to prevent the umhill- 
CU8 from becoming infected, and it sbouUl be freely dressed v\ith 
an antiseptic powder such as equal jwirts of boracic, zinc and 
starch. Occasionally a mild degree of sop«i^ occurs and may give 
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rise to a soft red fleshy mass oE granulation tissue. Tltis should 
be treated with caustic, and a simjilo antiseptic powder applied. 

Developmental abnormalities of the umbilicus are not un* 
common. The most serious is that in which the normal return of 
the mid-gut nithin the abdomen does not take place, and 
the abdominal wall does not properly close (exomphalos). At 
birth the umbilicus is replaced by a largo tumour containing 
intestine, which can be seen through the tliin peritoneal covering. 
Operative treatment is usually required, but in the ab.senco of 
intestinal obstruction conservative treatment by simply pro- 
tecting the sac from injury has been followed by slow natural 
repair. 

Even when the umbilicus closes normally, abnormalities may 
dcvcIop*in connection with a persistent ileckel’s diverticulum, 
which connects tlio intestine with the umbilicus, or with a persis- 
tent urachus, which connects the bladder with the umbilicus. 
Either of these structures may remain patent throughout their 
whole length, and then there niU bo a persistent fecal or urinary 
fistula at the umbilicus, or they may remain patent only at the 
umbilical end, in which case a small fistula discharging a thin 
mucoid fiuid will be present, or they may become sealed oil 
at their ends while remaining patent in their centre, and this 
will f»ivo rise to the formation of a cyst either of Srccker® 
divccticulum or of the urachus. The treatc\ent of these congenital 
deformities is surgical. 


THE STOMACH 
Acute Gastritis 

Acute gastro-enteritis of infants has already been considered 
in Chapter V. In older children acute gastritis is almost always 
the outcome of some indiscretion of diet, of which a too free 
indulgence in unripo fruit or ice cream are not infrequent examples. 
Exceptionally it is duo to tho swallowing of some poisonous 
material in mistake for an edible substance. 

Simple acute gastritis has a brisk onset, with vomiting as an 
early and prominent syroplom. The vomiting usually lasts two 
or tluce days, tho vomited material consisting at first of the 
indigestible food matter, and then of a good deal of mucus 
iHjrbaps streaked with bright blood. In more severe cases even 
water may be returned, and after a day or so the child becomes 
drowsy, acetone bodies appear in the urine, and there may bo a 
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smell of acetone in the breath. In young children one or more 
convulsions may occur at the beginning of the attack. 

As a rule the bowels aro loose, and the stools may contain 
uniUgestecl food. Pain of a colicky nature is generally complained 
of, and is localised over the epigastrium, and thero may also be 
some tenderness on palpation over the stomach. The tongue 
becomes coated irith a white fur, the breath may become offensive, 
and the appetite is temporarily lost. The temperature is likely to 
bo raised t^ro or three degrees. 

Treatment. IVljen vomiting and retching are incessant, relief 
can most rapidly be given by washing out the stomach with a 
solution of sodium bicarbonate (one draclitn to one pint), and this 
may be repeated once or twice if necessarj'. After tho lavage a 
dose of castor oil should be given to rid tho child as quickly as 
possible of whatever has brought on the attack. One tea' 
spoonful should bo allowed for each year of age* From the 
beginning of tho attack simple fluids should bo given in plenty, 
water, lemonade, or barley water being suitable, and these should 
all be liberally sweetened with glucose. Except for simple fluids, 
nothing in tho way of food should be given until tlie vomiting 
has ceased, and then milk, milk puddings, toast and plain biscuits 
should be given for a day or two before tbo normal diet is 
resumed. 

As to drugs, the most useful is a mixture of bismuth unci soda, 
with tho addition of belladonna if there is much colicky pain. 
‘The following nrixturc may be given every four hours during 
the first day and then thrico daily : — 

E. Bismuth curb. gr. 10. 

Sodii bicarb, gr. 6. 

Tinct. belladonna m. 3. 

■ ’ Pulv. cretae aromat gr. 2J. 

‘ 3Iuc. acacia m. 15. 

Aqna chloiof: ad 5u. 

Peptic (fleer 

Ulcers in the stomach and duodenum are admittedly rare in 
chilciren.ulthongh Theilo' in 101b was able to collect 248 examples. 
They fall into tho following groups : — 

(1) Ulcers in tho newbont. Those have been considered in 
coimection with luemalcmesis neonatorum (p. 28). 

* TfuriK 1’., II. JkujrftrMvIfcMHin. 10J9, 16, 302. 

Wt catiDuooii. T 
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(2) Gastric anti duodenal ulcere nmy arise in connection with 
septic conditions elsewhere. Tlicy are occasionally associated 
with attacks of appendicitis, and have been recorded in such 
conditioJis as osteomj’clitis and neonatal i)einphigus. Shallow 
•ulcers are also sometimes found at autopsy in infants u ho have 
died after long wasting illnessca associated with vomiting and 
diarrhoea, but the apj>earnnco of the ulcere indicates that they 
are of recent formation, and not the cause of the wasting. 

(3) Ulceration of the duodenum following upon superficial 
hums is also well known, and urxmia is another toxic condition, 
w hich is occasionaU3' accompanied by gastric or colonic ulceration. 

(4) Clironic simple ulcer. TIils form of ulcer corresponds to the 
tyixj met with in adults, and occurs more often in the stomach 
than in the duodenum. It is generally circular, \vitb shelving 
edges, and may penetrate to any depth in the stomach wall. 
An instance of chronic gastric ulcer has been recorded in an 
infant of three months (Ni.ton). 

Symptoms. Uecause of its rarity a diagnosis of ulceration is 
seldom made unless harniorrhage occure — either ha’inatemesi'S 
or tlio passage of tarry stools. Complaints of vomiting of blood 
are occasionally met with in a children's Out-patient Department, 
but almost always a careful examination of the no.«e and throat 
shows tlmt the blood has come from there and has been sw'allowcd 
and then vomited. Mlien, however, the occurrence of tnie 
ha?mateme<4i3 has led to a diagnosis of ulceration, a review of the 
history will often bring to light such Buggestive symptoms as 
abdominal pain associated with meals and relieved by vomiting. 
An instance of this was a l>oy aged six who was admitted to hospi- 
tal with a historj’ that during the last twenty-four hours ho had 
vomited blood several times. During the next few days several 
tarry motions were pat.«!od. He was treated on the usual lines 
for gastric nicer and made an uneventful recovery, but the history 
fchowetl that during the previous year he had sufTcred from bouts 
w. nK e-e. 

hour or so before lieing relieved by vomiting. 

Perforation is such a rare accident that a correct diagnosui 
before operation U not likely to lie made, wlth<uigh this has 
Ix.'en accomplished in isolated instancc.'i. Cicatricial contraction 
of a pyloric ulcer with dilatation of the stomach is also vciy 
rare, but occurred in n girl aged ly^ven years on whom a ga.stro- 
enterostomy was performed with complete relief of her 83'niptom3 
(MiUer). 
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Treatment. Ttio treatment is the same as for adults. Wien 
bleeding 'has occurred the child should be nursed flat in bed, a 
small dose of opium should be administered, and ice may be 
given to suck. Fluids should be suppUed rectnlly for a day or 
two. The diet needs to be gradually built up, peptonised milk 
being given to start ^vith, followed by milk and eggs, and then 
slowly back to a greater variety of nourishing foods. Of drugs, 
a combination of alkalies with belladonna is most useful. 

Gastromegaly due to Duodenal Ileus 

Under tJiw name Miller^ has described a condition of chronic 
distension of tho stomach caused by compression and obstruction 
of tho third part of tlie duodenum where it i.s cro'^sed b}’ tho root 
of the mesentery. The symptoms begin in infancy, when it is 
noticed that only small meals can be tolerated witliout vomiting, 
while in later years tho stomach becomes more and more dilated 
and hypcrtro 2 )hied. Rcctirront attacks of vomiting occur and are 
often accompanied by the pas-^nge of large amounts of mucus 
in the stools. Examination of tho abdomen shows a fulness of 
tho epigastrium, tho area of gastric resonance is unusually 
e.xtonsive, splashing sounds can oa.sUy bo elicited, and broad 
M'aves of peristahiis may be scon passing over the epigastrium. 

Treatment should be on mcdicjxl lines. Tho meals must ho 
small and frequent, and should bo given n.s dry a.s possible, drinks 
being taken between incols. Fcrnicntablo starchy foods niul 
fats should bo restricted, and an alkaline tonic, such ns a mixture 
of rhubarb, mix vomica, and soda.^mny he given before meals. 

THE INTESTINE 
Chronic Indigestion 

Chronic indigestion in one form or another is one of tho most 
common ailments of childhood, ft not infrequently makes it« 
first api>earancc soon after the period of i\ caning from a purely 
milic diet, at a time when the variety of tho ilict is enlarging 
and fresh foods are Iwing tried, and when it m easy to overtax 
a child’s digestion, especially by ^ving an excels of bulky foods 
such ns cereals, niw fruits, and vegetables. The time of the 
second dcutition, roughly between the sixth and tenth ye.irs, 
is another ago-periml in which chronic indigestion ii commonly 
met with, ft may abo be pointed out that if a child is already 
» it., .^rcA. J>t». 1530, 5. ‘*3. 
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being fed to the limit of his digcstire capacity, any debilitating 
illness may be enough to causo a breakdown of digestion, and in 
this way be the beginning of prolonged ill health. Many years 
ago Eustace Smith pointed out the particularly bad influence of 
u hooping cough in this respect, and measles is almast as harmful. 

Causes. Unsuitable Food. Generally the error lies in 
giving too much fermentable starchy food — potato, bread, and 
pastry are common oflendera in this respect. The surfeit of 
starch undergoes bacterial fermentation in the small bon el, 
and leads to gaseous distension and colic. The contents of the 
small towel aro prematurely urged into the colon, and thenco 
evacuated as oflensive undigested motions. 

Another source of trouble are the foods which leave a good deal 
of residue after digestion, ^ese foods are generally rich in ■ 
cellulose, and include the root vegetables, such as carrots and 
turnips ; peas, beans, and raw fruit, particularly when the skin 
is oaten ; nuts, coarse oatmeal, and wholemeal breads. The 
residue from this type of diet is bulky and irritating to the colon, 
uhich reacts by secreting large amounts of mucus. Peristaltic 
movements then become less efTective, constipation may follow, 
and the stools are large and contain masses of " white jelly " or 
mucus. 

iixsmanageinent. Many of the troubles of chronic intestinal 
indigestion can be traced to incorrect training and mismanage* 
ment in the home, and a careful inquiry into the child's daily 
routine should alwaj's be ma<le. Parents often worry far too 
much about their child's apjclitc — particularly in the case of an 
only child — and resort to coaxing and briber}’ to •moke him 
eat up his food. Children arc not slow to take advantage of this, 
finding that it ell repays them to I)e difficult and finicky at meal* 
times. Irregular feeding between mealtimes is often the result, 
the appetite becomes capricious, and a taste for indigestible 
articles of food is likely to develop. Mismanagement sometimes 
rqq/uars Vrrtj Vnnu *t»Vren whiudang ’oegms. Tne nrin in 
the morning to get the child off to school is likely to mean a too 
hurried breakfast* with scarcely tinie for evacuation of the bowels. 
Other children whose school is too for away for them to return 
homo at midday have to make a lunch of sandwiches, which is 
never satisfactory, and then ore likely to l»o given a iioa^'y n»cnl 
at home in the evening, which almost alwaju leads to tUgestivo 
disturbances. Eating l)etwcen meals, particularly orsweet-s and 
biscuits, impairs the appetite and constitutes another itnjKirtant 
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faetor. Then, too, there is no doubt that in some children the 
stress of working for, school examinations, scholarshijw, and 
prizes, militates against good digestion. ’ 

Chronic Naso-pharyngeal Infection. Clironic iiaso-pharyngeal 
infection is a frequently associated condition. Chronically 
infected tonsils and adenoids, or a constant muco-purulent 
catarrh of the pharynx, arc likely to lead directly to a chronic 
gastro-intestinal catarrh unth the symptoms of a disordered 
digestion. A thorough examination of the throat in a good light 
should always be jnade, since treatment confined to the digestive 
tract is not likely to bo successful if an unhealthy state of the 
throat is allowed to persist. 

Early and extensive caries of the first dentition is at times a 
factor of considerable importance. Unless young children aro 
able to_maaticate their food properly, they bolt it in lumps, and 
this leads to colic and a poor digestion. Periodic examination 
of the teeth of young children is of great importance, provided 
that it is coupled witli treatment carried out as soon as caries 
begins to appear. One sometimes secs children in wlioni caries 
has been allowed to progreas to such a pitch that a wholesale 
extraction of most of the first dentition has been deemed necessary. 
.The benefit to health by losing so many decajud tooth is often 
more than counterbalanced by the interference nith digestion 
which loss of the masticatory apparatus entails. JIany of tha^o 
unfortunate edentulous children, unable to take solid food, have 
to be fed on broths and soft cereal foods, which makes it impos- 
►siblo for them to grow adequately or to find sufficient energy 
to cany them through on ordinary 'day’s programme. 

Symptoms. IVTiilo in many ca.scs the entire oliraentarj' tract is 
affected, in others the brunt of the disturbance falls on some 
particular part, and the symptoms vary accordingly. Occasion- 
ally the symptoms are mainly gastric (atonic gastritis) ; the 
child frequently eructates, and often vomits a great deal of mucus, 
and there may bo epigastric pain, or at least a feeling of fulness 
and discomfort. At other times the small intestine is chiefly at 
fault and the stools aro offensive and loose ; or the colon may 1>© 
principally affected, and then the motions are likely to contain an 
excessive amount of mucus (catarrhal or mucous colitis). 

The onset of chronic indigestion is gradual, and the child is 
likely to bo brought for advice because ho is not *' getting on ” 
or Iwjcause he is irritable, easily exhausted, has turns in which he 
goes " dcatlily white," is puffy under the eyes, or sleeps badly. 
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Tlie apjKitito is as a rule bad, and the child “ doesn’t eat a 
thing.” Occasionally the opposite is the ca.so and the appetite 
is endimous, bnt the food is so badly digcatc<l aj\d poorly absorbed 
that it fails to make the child thrive. Often there is a craving for 
just tho'se articles vhich are likely to aggravate the condition, 
such as s'ncets, raw fruits and raw vegetables ; severe pen'crsion 
of the appetite, in which such odd things as coal, paper, earth and 
so on are reUshed — the condition of dirt-eating or pica — is at 
times a feature. 

The bowels nia3’ be either constipated or loose. The stools are 
brown or greenish, offensive, often large and at times loose, and 
may contain lumps of undigested food. An excess of mucus 
in the stool has already been commented upon. Threadworm 
infection is a common coincidental ttonblo, because the unhealthy 
state of the bowel makes such a suitable nidus for the development 
of the uonns. Abdominal pains are frequent, but seldom severe ; 
they are goncrali}* localised round the umbilicus and tend to be 
worse towards the en<l of the day. Vomiting of food is not a 
prominent symptom, e.xcept in the “atonic gastritis ” tj'pe, but 
the child often retches in the early morning and brings up the 
mucus wliich has collected in the stomach overnight. 

Apart from the gastro-intestinal tract there may bo sj’mptoms 
lofcrablo to almost ever}’ other system. Instability of vascular 
tone U indicated by sudden attacks of pallor, and sometimes 
fainting. The extremities are cold and often of a taw red colour, 
or have a bluish tinge. In many casca tlic temperature rises one 
or two degrees in the evcmiig, or maj' remain slightly raisedt 
throughout the day, and this may continue for weeks or months. 
This low fever often passes unnoticed, which is jierhaps as well, 
bccau.se once it is discovered it is bKely to cau.so constant anxietj’ 
to the parents, who find it difticult to believe that a chronic 
digestive disorder is sufficient rea'^)n for the temperature remain- 
ing up for such a long time. 

Vague paiim in the liralw are o common complaint. Tlioy tend 
to occur towards the end of the day, and are related to fatigue, 
disappearing when the child rests ; their distribution is in the 
legs rather than flic arms, and tlic^' are not bo obviously related 
to atmospheric changes as arc rheumatic pains. A rooming cough 
is not unusual, and is often relieved after the child has broiight up 
mucu-s from the stomach. 

Xervous sj-mptoms are very common. Rapid fatigue, irrita- 
bilitj’, and lassitude are usual. Headache is often complained of. 
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and may bo present at any time of <la3'. The most trowblosome 
nervous manifestations, liowovcr, arc those whicli affect sleep. 
Often the child lies a>valco for bonrs, an<l Avlien sleep eventually 
comes it is fitful, and broken bj' tossing and twitching. Sleep 
walking and niglit terrors are likely, ami attacks of croup maj’ 
occur during the lught-t-laryngitis stridiilosa. Nocturnal enuresis 
Ls also a common trouble. 

rhj’sioal examination shows the child to be beloiv average 
u eight. IjOss of postural tone maj' he evident 1)5' the child’s we.'ir5' 
stance, with his sagging abdomen, exaggerated lumbar lordosis, 
prominent scapulm, drooping shoulders and flat chest. There 
maj' bo orthostatic albuminuria. The complexion is sallow, 
there maj’ bo dark rings round the eyes, and the lower eyelid.s 
may bo bo puffy as at first to suggest nephritis. Occasionally 
the hacks of the hands and feet may i>e puffy. The ekinmay bo 
either dr5’ or greasy, and in long-standing cases the hair becomes 
thin, dry and brittle. Skin lesions of an urticarial nature are 
often present. 

The tongue is as a rule covered uith a thin brown fur, 
and at times the furring is patchy, a red glazed surface 
showing between the patches of fur. Bccatisc of its rcsemh- 
lance to a map, thU type of tongue is often called 
“ geographical,'’ TIio teeth arc often carious and may be con- 
pidorably ground dou-n, particularly the incisors. The abdomen 
is soft, flabby and distended, hut not tender, and the liver can 
generally bo felt about two fingersbreadfh below the co'^tnl 
margin. When the stomach is principally affected there is nuicli 
distension of the opigastrium, the area of ga.stric rc.sonanco is 
enlarged, and sidashing sounds may lie obtained over tbo stomneh. 
The urine i.s often described as high-«)loured, or may he cloiidi’ 
with phosphates. 

Prognosis. Death from chronic indigestion Is quite exceptional, 
hut w-hcnitoccurs, post-mortem examination reveals no nnatomi- 
cal lesion. Tlio entire nbsonco of any morbid anatomy is, how ever, 
what one would expect in a disease the nature of which is a 
disorganisation of function, not of stnicture. The prognosis h 
cventuall5' good, but almost ahvaj^ several months of diligent 
treatment are needed before any real improvement is brought* 
about. 

Treatment. The two cs««ntiaU in treatment aro the general 
management of the child and the selection of n proper diet. 
Drugs arc liclpful, but are only of scwjnd.nry jmiwrtanco. 



200 DISEASES OF THE DIGESTIVE SYSTEM 


(1) General Management. As a rule rest ic bed is not necessary, 
but in the more severe cases with much abdominal distension 
and loss of weight preliminary treatment in bed for three or 
four weeks may bo adNd3a*ble. Othenvise the child should get 
up after breakfast and should bo out in the open air as much as 
possible. * 

Jleals must be taken at regular times and should be not nt all 
hurried, and feeding between meals must bo absolutely vetoed. 
As a rule it is better for the meals to be taken diy, drinks 
being given between meats, and this is especially go in tho type 
with much gastric distension. Late meals just before bed-time 
must bo parlieulatly avoidetl. 

During the tlay a regular amount of exercise is necessary, 
but it should not be too violent nor tiring, and it is better 
for the child to be out playing under the supervision of an adult. 
A rest at midday is important, but it must be a proper rest, either 
on a couch or actually Ijing down on the bed. This should begin 
half an honr before (he midday meal and should continue for an 
hour afterwards. Again at tea-time the child should rest for a 
quarter of an hour before tea and for half an hour after. Obviously 
under these circumstances the child cannot attend school, at 
any rate not during the drst month or so of treatment. Dod-time 
should be early — a child of six or seven years of ago should bo in 
bed by half-past six. 


Fooda not to l>o taken 

Food* that may bo taken 

Coarse oatmeal. 

Wholemeal and brown 
bread. 

White bread should be 
toasted. 

Raw fruit. 

Root vogetable.s (carrots, 
pafsmjpx, swetfe/. 
Peas and beans. 

Sweets and chocolates. 

Jam with seeds or pips. 

Fish (boiled). 

Chicken. Rabbit. 

Meat should be minced. 

Meat soups and broths. 

Crisp toast and rusks. 

Crisply fried bacon. .Othenvise 
no fried food. 

■ -hVift, eggs, butter. Jff&purfrfmgs. 
Honey, seedless jam and jellies. 
Fruit stewed, and fruit juices. 

1 Green %’egotable3 purdod (cauli- 
flower, cabbage, spinach). 
Potato (see note below). 


KUt; I'otftto ihiiuU. b* McU b<^Wl, not inrmlmi, and JinjilM to two 
(able»poonful«. 

Siewod fruit : n httb daily, provKled that no ikiru or p:f>« aro given. 
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Eacli morning before breakfast the child should have a warm 
bath followed by a cool sponge, which, as the child gets used to it, 
should bo changed to a cold douche, and this should bo followed 
by a vigorous rub down with a rough towel. A course of geneml 
massage is beneficial. Particular attention must be paid to the 
teeth, caries being dealt with by fiUings rather than extraction 
whenever the condition allows. When the tonsils are diseased 
they should be removed. 

(2) Diet. The points to receive attention in the diet are that 
starchy foo<ls should be reduced, nndfooils that are likely to leave a 
bulky residue after digestion sjionid be avoided. The table on 
.p. 200 indicates the-Uncs along which the diet should bo maimgcd. 

(3) Drugs. Speaking generally, the most useful drugs are 
mixtures of alkalies with a bittor tonic, an<l they should bo taken 
before each meal. A useful prescription is ; 

R. Sodii bicarb gr. 6. 

Piilv. rhei gr. 1. 

Tinct. nucis vom. m. 2. 

Sp. chlorof. m. 2. 

Inf. gentian co. ad^ii. 

The alkali promotes secretion of gastric juice ami may help to 
loosen any mucus front the gsstnc mucose ; the rhubarb has a 
mild laxative action and at the same time improves tho tone of 
the bowel wall ; tho nux vomica is given for its general tonic 
effect, while the gentian stimulates the appetite. Jlercury is 
also sometimes useful, nnd is best given os calomel, using small 
doses such as one-sixth of a grain thrice daily. When there is 
much atony of the stomach, and tho appetite is poor, tho following 
acid mixture may with advantage bo given in sii)s with meals : 

R, Ac. hydrochlor dil m. 5. 

Ac. pbos. dil m. 2. 

Glycerin in. 10. 

Aqua ad 5”' 

to bo taken in water during rorak. 

A//er treatment. Generally an improvement begins to appear 
after tlireo or four weeks of tho above regime. At this stage a 
I>eriod of convalescence at tho seaside for six or eight weeks is 
often 'invaluable ; there is no better way of accelerating the 
recovery. t\Txilo tho child is away the routine of daily manage- 
ment and the dietetic prccantioiw sliould not bo relaxed ; and 
generally, if drugs arc being nsed, tlioy should continue to bo 
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taken. Also at this stage, if amentia has been ii troublesome 
sjTnjitom, small doses of iron should be given ; o useful form is 
the syrup of the iodide of iron, of winch half a teaspoonfvtl may 
be taken with the same amount of malt extract after meal«. 
Iron should not be given during the earlier stage, as it is apt to be 
badly tolerated t\ben the digestion is oti^of order. attempt 
should be made to feed up the child, and the parents must be 
particularly ^^lmed against this. Cod*Iiver oil, or one of the 
numerous preparations containing Jt, is a favourite prescription 
of the parents u ho are anxious to get their child on, but it often 
affects the appetite adversely. 

The various associated complaints, such as lught terrors, 
nocturnal enuresis, or threaduorm infection, may also call for 
treatment, and a course of breathing exercises, or exercises to 
improve the tone of the postural muscles, is often beneficial. 

Cccliac Disease 

This comlitioiv \va.s first descriljcd by Gee in 188R in a pa}wr 
entitled “ On the Ctcliac Affection,” and although the titles 
'* Acholia ” (Cheadle) and “ Intestinal InfantiHsm ” (Herter) have 
since been employed, they hove been given up in favour of the 
name “ Coeliac DL«ca*e.” It is a chronic disorder wlilch begins 
in early childhood, and is charactcri«od by dinrrhma, the stools 
being large, fatty, and offensive, and by severe wasting and 
eventually much interference with grow th. Though not a common 
condition, it is met uith in all grades of society, and affects girls 
a little more often than boys. 

Symptoms. The onset is a gradual one betuecn about nine 
months and tuo years of age, at b time nhen children are being 
weaned from a milk diet on to a ^•aricty of foods, and therefore 
at a lime when mild digestive upsets an? common. Because of 
this, cceliao disease h at its onset likely to lie mistaken for some 
• rimpio dige.stire disturbance, ami it is only u hen the usual remedies 
fail and the child slowly drifts towards emaciation that the real 
nature of the condition comes to Iw realtscd. In the e.ariy stages 
loss of appetite is prominent, only a few ounces of food being 
taken at meals and that very unwillingly, the motions become 
loo'^e, attacks of vomiting occur, and the child l>c<-omcs mootly 
and irritable, continually' grizzling ami resenting examination, 
hough no actu,al pain or tendentass can 1)0 <IL«covcrcd. The 
iipCralurc may be sub’noimal, but is ns often raided a tlegreo or 
0 for months at a time, and at mtcr^■Qls may* ri-se throe or four 
trees. 
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^\Ticn the tlisense w fully dovelopwl the itiost iioticcablo feature 
is' the profound emaciation. This is so extreme that tite cliild 
has the apjjcarance of being merely skin and bone, and comj)nred 
^y3th the pinched face, thin chest, and stick-liko limbs the dis- 
tended and tympanitic abdomen affords a strildtig contrast. The 
abdominal wall is, howtfver, as devoid of fat ns other parts, and is 
80 tightly stretched over the distended 
intestines that peristaltic movements 
CJtn often bo seen througb it. Tlte loss 
of fat is also very obvious in tho 
buttocks, where the skin bangs in loose 
folds. Tho complexion becomes sallow, 
tiio forehead appears tvrinkletl, and 
the liair becomes thinned and dry ancl 
loses its lustre. Curiously enough, tho 
tongue ia not as a rule furred — in con- 
tra.sfc to chronic intestinal indige.«ition — 
but the breath may be sotir. Tlio ab- 
domen is soft and can bo easily 
palpated, which helps to distinguish U 
from tho doughy abdomen of tuber- 
culous |)oritonitis, but othenrise the 
only unusual feature is tho smallness 
of tho liver, which may bo completely 
hidden' behind the ribs. Thus has a 
clinical bearing, for it offers one point 
in differentiating cccliac disea.se from 
chronic intestinal indigestion, in which 
tlie liver can generally bo felt with 
cose. The distension of the abdomen Is accounted for in part by 
the excessive fermentation going on in tho intestine and in part 
by the tonclessness of the muscles of tho abdominal wall. The 
loss of tone also affects the muscles of tho trunk and limbs to 
such an extent that the child is often unable to sit up or support 
himself, and tho ligiinicnts become so lax that the joints can he 
moml iKjyond tbeir normal range. 

Anjcmia is present in practicaHy all cases, and may reach a 
severe degree. As a rule it is hypochromic in typo uith a low 
colour index, duo to iron deficiency, but a mogalocytic hy|>er- 
chromio typo of anieinia has been dcscrilied in cases that have 
continued into adult life. • 

Tho stools of an untreated case are characteristic. 'They arc 
[nrge, unformed, of a porridgy con.sistcnce nnil colour, and are 
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extremely offensive. They vary in nuniher, seldom exceeding 
fire or sis n day, although shaq> hursts of diarrhoea may occur 
when their number risee, while <lurir\g pcriocU of improvement 
they may fall to ono a day. Chemical analysis of the dried stool * 
in an untreated case sbowa that about two-thirds of it consists of 
fat (normally in a young child not more than one-third is fat), 
although the proportion of split to unspUt fat is unaltered. Such 
analyses indicate that there is no failure in the mechanism for 
digesting fat, the trouble lies rather in a failure to absorb the fat 
after It has been digrated. 

Complications. (Edema is a not infrequent complication, and 
generally appears on the top of the feet or on the back of the hands. 
It is possibly the result of prolonged secondary ansemia leading 
to lack of nourialimenb of tfie vessel walk, but has also been attri- 
buted to lack of vitamin It in the diet. The cedema develops 
quickly, and after lasting a r'ariable time may suddenly disappear, 
but beyond emphasising the eeverit}’ of tho condition it makes 
little difference to the prognosis. Purpura is less common than 
mderaa, but is usually of more serious omen. Tho purpuric 
spots generally appear at first over tho Iwrer abdomen, in the 
groins, round the base of the neck, and at tho edge of the oxillsc, 
places nhcro the skin is throun into folds, and bruising may also 
develop over pressure points, and may then lead to bedsores. Scurvy 
is a third complication, u hich is not surprising when one considers 
for what long periods these children survive on an almost entirely 
protein diet. Unfortunately fruit juice and other dietetic sources 
of vitamin C'are often so badly toierated that the prevention of 
scurvy is a matter of considerable ilifliculty. Telanij is another 
complication which may be met with during the later stages of 
tho disease, and is due to the low level of the blood calcium, 
which in turn is accounted. for by tho enforced absence of fat 
from the diet. 

Etekeis as a complication of cccUac disease has only been 
recognised within recent years, indeed Still lias pointed out that 
ricluita is strikit^ly uncotamon at tho hogmtving and during the 
active phase of cmUac disease. This has its explanation in the 
fact that growth must be taking place for rickets to occur, and 
■ during tho long-drami-out active period of cceliao disease growth 
ceases. It is not until rccoverj' begins to take place and the 
child begins to grow that tickets is likely to appear. It only 
occurs in the severe *casra, and then not before the ago of 
seven, which would bo abmit the age when severe cases, if they 
* lUn-Mon. O. A., and SbeMon. Ar<h. Di*. CMM.. 1027, 2, 338. 
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are to recover at all, should begin to do so. Tho development 
of rickets is due primarily to tho absence of fat in tho <ijet 
leading to a deficient supply of vitamin D, calcium, and phos- 
phonis — the three materials which wc know to bo necessary for 
the prevention of infantile rickets. Of the rachitic manifestations 
genu valgum is usual, and there is likely to be enlargement of the 
epiphyses and beading of the ribs, and fractures and bending of 
the long bones. The X-ray appearance shows a characteristic 
broadeiung and scooping out of tho bone ends, with an irregular 
fluffy opipfayseal line, and the shafts of the bones arc consider* 
ably rarefied. 

Pathology. It has already been pointed out that anal^’ses of 
the stools indicate a failure to absorb from the intestine tho pro- 
ducts of fat digestion. Tho combination of a flat blood sugar 
curve after giving glucose by'moutli, with a iiigh curve after 
intravenous glucose, sbow.s that there is also a failure to absorb 
glucose from tho bowel. Tho essential feature of cmliao disease 
is then a selective breakdown in the mechanism of absorption 
from the nlimcntarj' tract, but the rca.son for this is obscure. Post- 
mortem examination shows as a rule nothing beyond profound 
wasting. Various explanations have been put forward, of wliich 
none is entirely satisfactory. Obstruction to tho lacteaU has 
been suggested on an analog}* wdih tuberculosis of tho mesenteric 
glandsj, which sometimes interferes with the absorption of fat 
and gives rise to stools resembling those of cccliac disease, but in 
coslitto cases no anatomical evidence of such obstruction bo.s been 
forthcoming. An insufficient secretion of bile has also been 
suggested, but the colour of the stools is due to excess of fatty 
acids and not to diminution of bilo pigment, and although adniinis- 
tratlon of bile salts sometimes gives a temporary improvement it 
docs not lead to cure. There Is no evidence of a defective pan- 
creatic function. Chronic intestinal infection has been suggested 
as n cause, and in she out of eleven cases reported by &3U there 
was evidence of infection with dj-sentery bacilli, but as a rule 
tlic intestinal flora is normal. 

Ixjoking back over the symptoms and complications of this 
disease, it will be realised that many of them, sucli as anremia, 
tederoa, aculT}*, tetany, and rickets, nro the rwult either of 
Impairetl absorption or of deficiencies duo to the restricted diet. 

Diagnosis. Although in the early stage a diagnosis can scarcely 
ho made with certainty, when the cliiiicfl picture becomes more 
fully established the «liagno»is should not present difficulty. 
The eonilition which is most likely to Iw mistaken for ccpfinc 
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diFcasc is severe clironio indigestion, l>ecaTi*ie it ina>‘ aiso lead io 
considerable wasting and abdominal dLsteiL<;ion, but the stools 
are not fatty, although they often contain much mucus— which 
is not a feature of cfoliae disease. Other points of distinction 
are that the liver in chronic iii<ligestion is easily palpable, ami 
the cliild makes a much better and quicker response to careful 
treatment. Stools similar to those of cccliac disease occasionally 
occur in t\d>ereulosis of the mesenteric glands, but the wasting 
is loss severe, stunting of growth is not so apparent, and the 
enlarged glands can be felt. 

Course and Prognosis. Cceliae disease invariably nms a 



long course, the mildest cases lasting for a j’car or two, 
and others often drawing on for three to five years. The course 
19 marked by phases of improvement which last for perhaps tliK-e 
or four weeks, in which the stools becomo less in numix?r, arc 
le,s3 ofTensi%’o and may even tend to Imj formed, and the weight 
may ri.ec by two or three iioumLs. The.'e periods of improvement 
are, however, deceptive, and are very likely to encourage a too 
quick increase in the diet, with the unhappy result that tlic stools 
Income worse again aim within a week or so the wciglit drojw 
back to it.s original level. At other times there sceniR no necount* 
tng for the rapid relajvscs. Although the weight iluctuates with 
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the phases of improvement, there is often no appreciable gain for 
as long as a year at a time. Tho above chart of a severe 
ca‘!e shoHS the neight taken on the first of cacfi montli over a 
period of two years, ami it can be seen that at the end of this 
time tlie weiglit was much the same ns at tlie hcginiiing. This 
child eveutualty lecovered. 

During the period, of stationaiy weight, growth in height is 
also at a standstill, and gradually leads to a very obvious stunting. 
Such a prolonged iUtiesa aUo lends to a lack of mental interests, 
and tho child may come to seem considerably behind-hand for his 
nge, but nctnnlly the mentality is unaffected, and when recovery 
comes about the child Is able to leorn quite normally. 

Tho mortality is about !."> percent. 

Death may be rluo to a smlden* 
relapse of diarrheoa or to progrcbsivc 
exhaustion, and any iiitcrcurrcnt 
infection such as Tueaslos or pneu' 
monia is also badly bonie by such 
enfeebled cldldron and may Ilro^'c 
fatal. 

When recovery takes place, it docs 
HO gradually. Some children o\'ent* 
ually return practically to Jiormal, 
although they may remain intolerant 
of fat in thoir diet for many years. 

Occasionally a peculiar phase occurs 
in U'hich recovery is at finst marked 
by an esccssivo deposit of sub* 
cutaneous fat, the appearance of 
obesity being accentuated bj* tho 
stunted height, butthis is a temporary 
phase and e\’ent!mlly the contour 
becomes normal. When recovery is delayed until the di.-'ea'*o baa 
been present for several years, some degree of dwarfing may 
j>crsist into adult life. TnstancM of cmliac di^a.‘^i in adult life 
hare recently been dcscribeil* i;i Hhich in addition to a fatty 
dlarrhcea there was also dwarfing, bony deformity, and 
severe anremia. Such cases ore rare, and the prolonged hN- 
ton* is riot Improbablj' dne to lack of treatment during the early 
years. 

Treatment, The most important partfof the treatment lies in 

• niirtl, 1., llunu-r, D., Vauglian, J., Qtiart, Jour, J/n/,, 1032 {N<'W 
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The possible clcrelopnient of rickets st a time when recovery 
is just beginning shotiltl be prevented by giving exposures to 
nlfm-violet rays, and by otkiing a f<nv drops of irradiated ergo- 
sterol to tile diet. 


Constipation after Infancy 

The regular evacnation of the bowels is as important in child- 
liood as in adults, and depends very largely on good habits being 
learned during infancy. Chrome constipation in older children 
is most often duo to a failure to acquire regular habits, 
and not uncommonly dates from persistent constipation in 
infancy’. The frequency with whicii constipation is met with in 
mentally defective chil^n is commented on elsewhere ; in them 
the cause also lies largely in the difliculty in teaching good habits. 
Left to his own devices, the average child will certainly' not 
concern hini.«elf overmuch with the state of his bowels, naturally 
preferring to hasten from meals to play with his fellows or to 
get to hifl toys. When pcbooling begias, piinctiiolity in the meal* 
times at liome is essential, m order that sufiicient time may be 
allowed for the child to empty the bowels before going to school. 
Much of the debility that is met with in. children during their 
period of school life is connected \iith faults of this kind. Another 
factor sometimes at work in school children is lack of exercise, 
espociallyin those who are studying for scholarships and exam* 
inatioiis. 

Much is made of the imjiortancc of diet in the prevention and 
treatment of constipation, but dietetic causes are less apparent 
in older children than in infancy. Certain generalb^ations can, 
however, be made. TJuis in an otherwise healthy child a diet 
which leaves too little rcsiihie will naturally tend to make the 
stoolo small. Thus state of nlTain) is often seen in older children 
who are receiving an unduly large omount of milk in their diet. 
In general terms, an msuRicient intake of food leads the same way. 
On the other hand, the mistake is often made of varying the diet 
in the ojqvosite direction by giving an excess of those fowls which 
leave a large residue after digestion, such os coarse oatmeal, raw 
fniits, nuts, and root vegetables. A diet of this sort often causes, 
but seldom overcomes, con‘>tipation, for it more easily excites 
the colon to secrete largo araoiinta of mucus, and this tends to 
render {wrLstalsia irielTeclive. Con.stipation produced in tins way 
is very likely to be accompanied by a good deal of abdominal 
pain from colicky contractions of tho intestine. 
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Tho large bowel in early childhood is relatively longer than at 
other ages, and instances aro occasionally met with in wliioh the 
colon loops uponitgelf, and by its twists and kinks causas constipa- 
tion. An example of this was a girl ofsi.x years ivljo had always 
sufTered from troublesome con<ttipation. The abdomen was mncli 
distended with large veins coursing over its surface, and tho colon 
was dilated and thickened and packed with fa'cal mas«e«. 
A barium enema showed the descending colon to bo looped upon 
itself, accounting for tho severe constipation. Occasionally 
constipation dates from some local lesion at the anus, such as a 
fissure, Avhich has caused so much pain that tho child is frightened 
to open tho bowels. Anal stenosis an<i anal spasm have already 
been mentioned in dealing with constipation during infancy; 
if such conditions remain untreated coastipation u ill i>crsi&t into 
later childhood. 

Tho effects of constipation aro numerous. Tho appetite is 
impaired, sometimes to such an extent that it helps to 
keep up tho condition. Tho skin is unhealthy and grca.sy, and tlie 
tongue is covered with a brmrnish fur. The circulatioji is often 
sluggish, and tho hands are blue and cold. Nutrition ia interfered 
with and tho u eight may fall considerably below tho atandard for 
the age. Not uncommonly constipation gives rise to a mild but 
persistent fever of a degree or so, and when the parents discover 
that the temperaturo is constantly raised they not unnaturally 
Ijccomo an-xious and magnify insignificant synjptoms until fc.vrs 
of tuberculosis or some other such condition are cntertaincfl. 
It has to be remembered that a child may sufTcr from chronic 
coiu^tipation altljough tho boweb arc oj»Dn onco a day, for the 
passage of tho intestinal contents may be none the le^s delayed 
in spite of the daily action. 

The nervous system of a child acta in oh>«e sympathy with the 
healtli of the digestive tract, and sjxnptoms of nervous disorder 
arc common in children who are persistently constipated. 
l’eeri.shncss and complaints of headache may at titnes bo so 
prominent as to lead to a mistaken suspicion of tul«>rcHlou.s 
meningitis. In infancy the occmrcnce of con%T.ilsion.s duo to 
constipation has already been mentioned, an<l occasionally fils 
duo to the same cause may occur in older children who arc of a 
highly strung nature, disturbances of sleep are abo common 
enough as a result of constipation, tho story being that tho 
child tos.so8 rcstle«.sly, b wakeful, or sriffcrs from nigijt terrors. 
Ilcductling may abo bo nn associated synjptom. 

during examination tho colon can generally l»e en.rily felt, 
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often throughout its Tvhole length, the cjocum filling the right 
iliac fossa with a soft gurgling tumour. When constipation is 
prolonged the accumulation of feces may reach striking 
proportions, several hard craggy masses as hig as chickens’ eggs 
may be felt in the abdomen, particularly near the umbilicus,' 
and may simulate verj’ closely enlarged mesenteric glands or 
may even be mistaken for renal or retroperitoneal tumours. 
The diagnosis between fecal masses and enlarged glands ^viU 
often remain in doubt until a course of colon wash-outs and laxa- 
tives has gradually' brought the masses eway. It is in such severe 
cases as these that the complexion may become dusky or cyanosod, 
especially over the cheeks — enterogenous cyanosis. TIjo colour 
slowly turns to a healthy rosy hoe as the health of the hovel 
improves. 

Treatment. Gentral Maruiganenl. Nothing is more important 
than tlio correct training of the child. A definite time each day 
should be set aside for the pui^wise of defecation. This should 
be after breakfast, and if necessary after tea as well. In this 
connection small i>oint8, such as seeing that the child’s feet reach 
to the floor, are important, and a footstool should bd put in the 
lavatory so that the feet may be firmly planted. An adequate 
amount of exercise in the open air every <ky should be obtained, 
and if the circulation is sluggish and the skin unhealthy the dally 
warm bath should bo folloued by a cold douche and a brisk towel- 
ling. SDissagc and exercises to strengthen the abdominal muscles 
are useful u'hen there is much distension, but for the more usual 
type of case the equivolent of massage should bo obtained by 
ordinary daily exercise. 

Dietetic treatment by itself is seldom sufficient to correct 
habitual constipation. The addition of much “ roughage ” 
such os nuts, busks, bran and raw fruit in the hope of stimulating 
the bowel to contract and expel its contents is attractive in theory, 
but is frequently disastrous in its results, for if it fails to achieve Its 
object it leads to still further distension of the colon, which is 
rendered atonic, while the irritation of the mucosa simiily leads 
to a mucous catarrh of the large bowel. In a different category 
are those articles of food which contain a laxative principle, such 
ns the pulp of pnines or figs, and they may be usefully added to 
the diet, although reliance should not be placed solely upon them. 

^ Apart from these simple additions, the diet needs to be easily 
digestible oiul without an excess of tiio^H) food.i which will leave a 
bulky residue. It is also important to en.suro a siilhcicnt fluid 
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intake, and it is often a good plan to give tlie child a glass of n'arm 
■water on rising and after the midday meal. 

Drvgs. Drugs play a most important part in the treatment of 
chronic constipation in children, but it is a mistake to wait until 
the child is constipated and then to give a brisk purge ; much 
better results are to he obtained from the daily administration of 
drugs in laxative rather than purgative doses, and in the UTitcr’a 
opinion the use of drugs in this way is of greater value tlian 
dietetic measures alone. Castor oil ha-s simply a purgative action, 
which is followed by constipation, and therefore should never be 
employed in treating chronic stasis of the box^ el. 

The laxative drugs may be considered under three headings. 

In the first place there are the salines such as magnesium and 
sodium sulphate, 'which act by increasing tire fluid bulk of the 
stool. Half to one teaapoonful should bo taken in tho early 
morning before breakfast. Milk of magnesia j.s another prepara- 
tion of this kind, hut its effect is more valuable in infants than 
in older children. Except in tho mildest cases, houever, saline 
laxatives are unsatisfactory, as the large bou el may soon become 
tolerant of them. 

Tho vegetable laxatives such as senna, cascara, and aloes aro 
often most useful because their stimulant action is delayed until 
tho colon is reached, tho passjage of food to tho largo intestine is 
therefore unliurried and there is plenty of time for digc.stion and 
absorption to tak5 place. IVhich particular drug should bo taken 
is largely a matter of personal taste. An infusion of from three 
to eight senna ])oda taken at bed-time has the advantage that tho 
• action is a gentle one, is easily controlled, and the dose can be 
readily regulated. Cascara is most pleasantly prescribed in tho 
form of a half teaspoonful of " Cascara Evacuant ” at bed-tune, 
and is a reliable mixture. Aloes bos the disadvantage of some- 
times causing rectal irritation, and the child may therefore make 
several visits to the lavatory. Syrup of figs is a very popular 
remedy, although it is usually given in purgative doses once n 
week, which is tho wrong way to use it, Idko the other drugs 
of this class, it should bo given daily, but only in laxative doses. 
An equally xiscful method is to give a mixed proscrijdion of small 
doses of these drugs after meals, combined with nux vomica 
for its tonic effect on the bowel wall, and with an anti-spa«niodic 
such as -hyosci’amus to prevent any colic. Tho following pre-^ 
scription in use at Tho Hospital for Sick Children is often flucocssful, 
and should be continued for two or three months. 
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B. Tinct-nucia vom. m. 1. 

Tiiict. liugibcris to. 2. 

E.'ct. hyosi^'ami gr. J. 

Aloes gr. 

Syr scnntc m. 10. 

Aqua Anctbi ad 

One teaspoonful after meals. 

Of the chemical laxatives mcrcuiy in small doses is the most 
useful. It is best given as calomel gr. ^ three times a day, or 
to young fclnhlren one t o tu-o grs. of grey pou tier may be prescribwl 
at night. A teaspoonful of confection of sulphur at bed-time is 
particularly of service uheii the stools ore liard and dry, as it 
quicldy softens them. It is in this tyiK; of case also that paraiTin 
finds its greatest value, hut the proper dose varies with the 
individual. The best way to or<ler paraftln is to start 'rith 
on© teaspoonful tuo or tlirec tunes a day, and slowly increase 
ill© dose until the desired effect is obtained, Occasionally 
parafilu leaks am ay ap.irt from the stool and soils tho 
garments, an indication that too mucli is being given. The 
addition of gr. J of phenolplithalem to a teo-spoonful of 
paraniii acts as a luYativc and is generally more useful than 
paraffin by itself, it is as uell to explain at the outset of 
treatment that tho use of drugs will need to be continued over two 
or tlirco months in ortlcr to promote a proper habit of the boss cla. 

I^a^tly a siord must Iw said aljout tlie use of cncmata nml 
suppositories in tho treatment of chronic constipation. They are 
much employed. When there arc large accumulations of faeces . 
it is often iie«“'sary to Iwgin treatment by emptying tiio bowel 
by one or more cnemata, one or tno teaspoonfuls of glycerine 
being very useful for tlus purpo'Ki, followed by a colon las'agc 
with ssarm water or svarm saline. Kncniata should, however, 
only he used to clear away large mas.'«es, and having achieved 
this object llicy should then be discontinued. Tlie giving of an 
enema evers; day is tlioroiigjily bad. — to maii-V chibken. an. enema 
is quite an nhhorrent thing, while their continued use tends to 
encourage rather thon cure a lazy habit of the bowel, and eventually 
the rectum becomes ballooned and tho anal sphincter patulous, 
'llio occasional use of suppositories in infancy has already l«en 
« considered, but in older children they should be entirely avoided. 

Hirschsprung's Disease (Idiopatht© Dilatation of tho Colon). 

This remarkable condition is characterised by profound con- 
^ fitijiation and enormous distension of tho abdomen, duo to grouts 
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dilatation and hypertrophy of the colon. The condition wa.*; 
fir^t described by Hirsdispniiig in 1886. TJjcro is a remarkablo 
preponderance of cases in the male sc.’? ; of thirty instances 
from the records of The Hospital for Sick Children, t« enty-seven 
nere boys (Barrington-Ward.) 

The most prominent symp- 
tom is constipation. Tins 
begins quite early in hfe and, 
may actually date from birth. 

It is often so severe that the 
bowels may bo onl5’ opened 
once a ■week, and at times even 
tliroo or four weeks may paj^s 
without an action. Eventually 
the contents of the bowel 
putrefy, ond for a few daj's 
large, loose, ofTcnsivo motions 
are passed until the colon is 
empty, eo that the history is 
likely to show long periods of 
constipation broken by brief 
fcpclU of offensive diarrbccu. 

Considerable toxic absorption 
from the bowel takes place, 
growth is interfered with, the 
ueigljt is ,much below the 
average, and the complexion 
is pale, or there may be some 
degree of enterogenous cyano- 
sis. Lo.ss of appetite and 
ofTcnsivenes.'iof the breath aro common, and occa.«lonnlly vomiting 
occurs. Attacks of abdominal pain may be complainetl of, but arc 
not Usually severe. 

K.’^amination shows the abdomen to be remarkubl}' <li‘?(cnd«l. 
The outline of two or tlireo Ioop« of the greatly enlargwl colon 
can usually be made out through the thin abdominal wall, ami 
can be seen undergoing slow' peristaltio movement.*?. ' Pres-sure 
on the inferior vena cava may cause the veins of tlio anterior 
abdominal wall to dilate, and may give ri.«e to ovlema of the legs, 
Bccbal examination may show some ballooning of the lower 
bowel, but fails to revpal any obstruction. Tiic great sir,c of the 
colonnnd the absence of any obstruction ran al?o bo demonstrated 
by an X-ray taken after a barium enema. 
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Post-mortem examination shows that the dilatation begins at 
the caJcum and becomes pn^rcssively greater until the pelvi- 
rectal junction is reached, where it usually stops abniptly, although 
occasionally the dilatation continues down to the anus. Tlio Vail 
of the colon is also much thickened owing to hj'pertrophy of its 
muscle. A remarkable feature is the absence of any demon- 
strable obstruction at the point where tlie dilatation ends. TJio 
mucosa is likely to be ulcerated, and there may be areas of 
small-celled infiltration in the sub-mucosa. 

Various theories have been advanced to account for the condi- 
tion. A primary muscular liyperplasia has been supposed ; 
and an abnormal development of neuromuscular control has 
been put forward, in support of which Cameron has demonstrated 
a degeneration of Auerbach’s plexus at tlie level of the pelvi- 
rectal spliincter. The recently discovered benefit of resection 
of the inferior mesenteric ganglion and pfesacral nerve points to 
an over-action of the sympathetic innervation of the large bowel. 

Prognosis. Probably more than half the cases perish from 
chronic toxaemia and exhaustion within tlie first two or three years. 
In others a balance seems to be reached, and with care life may be 
prolonged for some years, and occa.«ionally adult life is attained. 

Treatment. Medical treatment consists of emptying the bowel 
by repeated enemata, and is at best merely a means of reducing the 
fmcal accumulations. Purgative drugs seem to Jiave very little 
effect, and the colon soon becomes tolerant of them. In conjunc- 
tion with other treatment, the following mixture has occasionally 

seemed useful •.— « rp- * j . n- 

n. Tinct. podophyllin m. 6. 

Tmct. belladonna m. 6. 

. Tinct. nucis vom. m. 2J. 

Aqua chloroformi ad 5ii. 

Benefit has also lieen recorded from injections of pituitrin, and 
abdominal massage sometimes leads to temporaiy improvement. 
The diet should be as nutritious as possible, with omission of any 
foods that are likely to leave a bulky residue. 

The older methods of surgical treatment such as colotomy and 
colectomy were seldom successful, and have been abandoned in 
favour of tlie mucli simpler operation of sympathectomy. In 
successful cases the operation is follou-ed by a daily action of the 
bowels, and the abdominal disteiwion may be to some extent 
diminished. In others, medical treatment may have to bo con- 
tinued after the operation, although with a much greater hope of 
success. 
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Acute Ulcerative Colitis : Dysentery 
Acute ulcerative colitis may be met vitli at any age in childhood. 
It is at times the result of some gross dietetic insult, and also 
may be the outcome of prolongwl constipation, but the majority 
of cases result from infection. Culture of the stools may shoir 
only the bacillus coH, or streptococci or organisms of the dj'sen- 
teric group may bo isolated. The presence of the latter cannot 
be judged merely by the severity of the symptoms, since they are 
sometimes present when the ^’mptoms liave never been anything 
but mild. In this countrj’ baeillnry dysentery is almost invariably 
due either to Fle-vncr or Sonne infection. FJexncr dj-sonterj* is 
the more severe, but Sonne infection is the more common and is 
particularly troublesome in a children’s ward owing to the case 
Avith Avhich it spreads from child to child. Flexner organisms may 
survive in the intestine for long (jcriods, but Sonne bacilli seldom 
persist for more than twe^ or three weeks. Agglutination tests on 
the blood afford a means of detecting a previous attack of 
dj’sentery. 

As a rule acute colitis lias a rapid on«ct, tlio temperaturo 
rises three or four degrees, and tho child comploin.« of abdominal 
pain. Tho stools quickly become loose, and may bo increased in 
number up to a dozen or more a day. At first they contain 
frocal matter, but later on consist chiefly of mucus streaked 
with blood and pus. Vomiting is likely to occur at tho onset, 
but does not persist. In mild cases the symptoms settle dowm in 
three or four days, and tlic general health is but little disturbed, 
but in more severe cases dehydration and prostration a])i>ear 
quickly, and there may ho delirium. In thc^o cases tho abdomen 
becomes tumid and there may be tenderness over the colon. Tiic 
temperature is also likely to bo higher, .reaching 103" or 104" F. 

At autopsy the colon appears congested, and tho mucosa may l>e 
pitted with many small shallow ulcers, and may bo smeared wnth 
blood and muco-pus. The mesenteric glands are acutely swollen. 

Prognosis. Acute colitis may be n most serious disease during 
the early years, and under the name of ileocolitis Jia.s already 
been mentioned when dealing with dinrrhfca in infancy 
(p. 00). In older children recovery generally comes about in 
from three days .up to two or three weeks, and not uncommonly 
tho diarrheea is followed by a short i»crio<I of constipation. The 
course is, however, often marked by one or more relapses, which 
are generally less sevoro tlian the original illness. 

Treatment. The child must be confinetl to he<l, and if the 
organisms of the dysentery group arc recovered from the stools 
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the child should bo isolated and treated on infectious precautions. 
During the acute stage the diet must be a fluid one, consisting 
principally of water, barley water, or lemonade, together with 
milk, arro\vroot, meat broths and jellies. If dehydration-is severe 
it should be dealt with by subcutaneous or intravenous salines. 

In the early stages the colon may be gently irrigated with 
w’arm saline, and if the diarrhosa has been severe a small starch 
and opium enema is often of service. For a child of two to five 
years two ounces of stnrcli enema with three to five drop-s of 
tinct. opii may be given. When bleeding is persistent, two or 
three ounces of a 0-5 per cent, solution of protargol may be given 
as an enema. Of dnigs by the mouth, opium in small do.ses is 
most valuable, but the dose needs to be regulated with care. At 
one 3 ’ear of age half a minim of tinct. opii may safely be given, and 
the do.se may be increased by a quarter of a minim for each year. 

Kaolin in teaspoonful do«ca thrice daily is sometimes helpful in 
checking the diarrhma,- or the following mixture may be employed 
in children over tw’o years of age : — 

R. Bismuth salicylate gr. 5. 

Tinct. catechu m. 10. 

Pulv. cretffi aromat. gr. 6. 

Mucilage of acacia m. 20. 

Aqua chloroformi ad 3u. 

The apple treatment of acute colitis and dysentery has proved 
very effeettve. Raw sweet apples arc u'sed ; they should bo jweled 
and grated, the pulp and juice being fed ns a mash. Kach feed 
should Ije prepared separately, hut whether the pulp turns brown 
is immaterial. Feeds of apple should be given every four hours, 
and for a child of one yearn.** many as eight to •twelve apples may 
1)6 iised in the day. Ilic apple <h'et should 1)0 maintained for two 
or three days, by which time the stools should have become 
formed, and reduced in numlicr to one or two in the day. During 
the next three days the diet should return to normal. So long as 
apple is being given, other food including milk should lie entirely 
withheld, but fluid will lie required, and may be given o-s water, 
glucose water, or preferably weak tea, allowing two and half- 
ounces for each pound of body wciglit per day. If ten Is given, 
Indian tea should l« nsed, and should be prepared by infusing 
half a tensjmonfiil of tea in half n pint of water for two minutes 
only. It should be given without milk. 

Anti-<l}-sentcric serum may bo given in Flexncr infection, hut 
jta use in fjonne dysentery is ^sappoLnting, 



LIEXTERIC DJARIiBCEA 211) 

Chronic Ulcerative Colitis 

This is fortunately a rare condition in ciiildiiootl. Host of 
the cases are due to a streptococcal infection of the howel, hut 
occasionally dysentery bacilli can be isolated from the stools. 
The symptoms begin as an neulo colitis, hut the passage of loose, 
ofiensive motions containing muco-pus and often blood persists, 
and there are frequent attacks of abdominal pain. The temporal 
ture remains raised, and the child becomes slmrly more aru'ctntc 
and wasted, until, after tlie illness lias dragged on for several 
months, death may come about from sheer exhaustion . An X-ray 
after a barium enema sho^vs a complete lack of )mu.stration. the 
colon ha\'ing a strikingly tubular appearance. 

Treatment. Absolute re.<it in bed is essential. The diet sliould be 
as nourishing as the appetite will allow, and will consist chiefiy 
of milk, eggs, milky foods and broths. A course of raw apple diet 
is often beneficial. Intestinal antiseptics are unroliablo and seem 
to have little effect, but small doses of ophmi by mouth may help 
to chock the diarrlima, or a starch and opium enema may be 
given vith the same object. The bowel should bo gently utished 
out with a hypertonic saline solution or a 1 in fl.OOO solution of 
flavine. When bleeding is pereistent, lavage n-ith silver nitrate, 
1 in 20,000, may be used. Tran-sfusions of wliolo blood are often 
vahmblo as a means of conserving the child’s htrcnglh and over- 
coming the ancomia, and they may bo rcjwatcd several times, 
according to the child's condition. Antl-<lyscnteric senim should 
be used u-hen dysenteric organisms arc present in the stools. 

Lienteric Diarrh<£a 

This is a condition in which attacks of colicky pain and an 
urgent desire to defsceatc occur during meals or immediately 
aftcnvanls, and may inako the child rise hurriedly froin the tabic. 
It is not itncommon at about the time of the second dentition. 
It may bo found in company with the symptoms of chronic 
indigestion, and the stools may contain undigested foo<l matter 
and mucus, but it nioro commonly occurs in children of a nen’ou.s 
constitution, and in them is the outcome of an unduly 6cn.«itive 
gnstro-colic reflex. As a rule tho general iicalth is tinimpaircd. 

Wien tho condition is accompanied by symptoms of indigestion, 
tho latter will call for treatment, but for the diarrhoea jtw'lf 
there is only one dnig which can be relied uiion, and that is opium. 
A convenient preparation Is pulv,' ipecac, co., of which 2 gm. may 
be given twice a day for a few days to a child of five years and 
upwards. 
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Appendicitis 

Appendicitis is tlie most common of the acute abdominal 
emergencies of childhood. It ma 3 ’- octmr at anj' age, blit is rare in 
infancy and is seldom met ■with under three years. 

Symptoms. The onset is brisk. Pain is generally the first 
symptom and is one to wliicli the greatest importance must bo 
attathed when taking the history. The pain is at first colicky 
in character, and is likely to bo localised near the umbilicus. 
Vomiting may follow, and the lower bowel may be rapidly emptied 
by two or three loose motions. Within a few hours the tempera- 
ture rises three or four degrees, the pulse runs up to perhaps 
130 or 80 a minute, and the child looks pale and ill. Food is refused, 
and the bowels, after an initial emptying, become constipated. 
Vomiting, except initially, is not a prominent feature. If the 
child is old enough to localise his pain, the site may now shift 
towards the right iliac fossa. 

Inspection of the abdomen shou's some limitation of the nor- 
mal respirator}’ movement, and the right iliac fossa may seem 
slightly full. On palpation rigidity of the anterior abdominal 
wall can usually be made out, most marked over the lower half 
of the right rectus muscle, ami there may be an area of maximum 
tenderness about half-way between tlie umbilicus and right 
anterior superior iliac spine. Wlien an abscess forms round the 
appendix, a tender mass may be felt occupj'ing the right iliac 
fossa. A rectal exammation should always be carried out. It 
may reveal tenderness localised over the right side, or may enable 
an abscess to be felt bimanually. 

The symptoms and signs may vary from the above description 
according to the position of the appendix. When the inflamwl 
organ Iiangs down into tlie pelvis it racy come in contact with 
the bladder or rectum. Both diarrhoea and frequency of micturi- 
tion are then likely, and the point of maximum tenderness is 
just above the pubis. Or the appendix may be in a retro-colic 
position behind the ascending colon, and the maximum tenderness 
will then be in the right loin just above the iliac crest. There may 
also be spasm of the ilio-psoas muscle causing the right hip to 
be persistently fiexed. 

TIic moat important complication of ncttto appendicitis is per- 
foration, leading to general peritonitis. The injudicioas u-se of 
purgatives during the early stages, or even a too vigorous 
jialpation over the appendicular area, malcriall}’ increases the 
risk of perforation. Should the appendix be cut off by 
adhesions, eo that perforation is followed by a local abscess, 
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wnwiso treatments such as tho^ just indicated may nipturo the 
abscess and spread infection over the peritoneum. The onset 
of peritonitis is indicated bya trorsening of the cliild's condition ; 
the face assumes a drawn expression, tlio pulse rises while the 
temj)eraturo may at first tend to drop, vomiting reappears, and 
the whole abdomen becomes verj' rigid and board*like. It 
should be remembered that i>erforation of the appendix may bo 
followed*by a sudden and sinister disappearance of pain. 

Diagnosis. Several conditions may simulate appendicitis. A 
severe bilious attack or on attack of cyclical vomiting may do so, 
but if the initial symptoms are taken in their right order it will 
usually bo found that vomiting and retching have preceded by 
some hours the appearance of pain, while in ap|>endicitis pain is 
generally tho first symptom. A history of similar attacks having 
taken place previously witJj perhaps a regiifar periodicity would 
indicate cyclical vomiting, but tho presence of ketone bodies in 
tho urine is of little significance, for in any feverish condition 
as.sociate<l with vomiting or with a period of brief starvation 
ketone bo<lics may quickly appear in tlm urine. 

Pelvic appendicitis associated with diarrhcca may need to 
distinguished from pneumococcal peritonitis. Both tho tendemes.*? 
and tho rigidity in pneumococcal cases arc tlifinso rather than 
localised to tho right eido, and this may bo confirmed during a 
rectal examination. An inflamed appendix situated t>chind tho 
colon may simulate acute pyelitis on account of tho tendenress 
in the loin, but a microscopical examination of tho urine 
for pus cells will distinguish these conditions. There may 
bo greater difQcJilty in distinguishing a right-sided jHinnephric 
ahscrea, especially during the early stages l>eforo it has 
ca\ised any bulging of tho loin, for both may cause a 
spasmmlic flexion of the hip joint, but with a {wrinophric 
abscc.s3 there is no noticeable constipation, and thp tender- 
ness is likely to bo a little higher at about tho junction pf 
tile quadratufl luraborum and tho twelfth rib. Another common 
source of difliculty is an early pneumonia or pleurisy on the right 
side, for the pain in these cases may bo referred to the appendi- 
cular area, and the right side of the abdomen niaj^ bo held rigid. 
Tho relative disproportion between tho respiratory and pulse 
rates in pneumonia, and the negati^’o fintUngs on rectal o-xamina- 
tion, are valuable diflerentiating features, Kven tho most careful 
examination of tho cliest may at first show nothing abnortnal, 
but generally nithin n few hours the air entry’ at the ba«G «f the 
right lung l>ecomcs definitely diininLshed. If doubt i>ersL«(s, it 
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is better to wait twelve hours or so, by which time a fresh scrutiny 
of the case is likely to show small changes by which the correct 
diagnosis may he reached. Lastly it should he home in mind 
that fever, roniiting, constipation and slight tenderness in the 
appendix area may occur with acute follicular tonsillitis, and it is 
probable that in these cases there is actually some swelling of the 
appendix. If a proper inspection of the throat is carried out 
in all cases of suspected appendicitis the physician is not 
likely to be misled. 

Prognosis. Tlie prognosis depends on the speed with which the 
diagnosis can be reached and proper treatment instituted. If 
the appendix can be removed before it has infected the general 
peritoneum the mortality is negligible. The outlook is not so 
good in verj' young children, partly because the condition is so 
rare at that age tliAt it may be at first overlooked, and partly 
Iwcause the lack of the child’s co-x>pcration makes it more difficult 
to detect with certainty the physical signs. 

The treatment is surgical. 

Recurrent Appendicitis 

It may be doubted u hether a condition of chronic appendicitis 
exists, at all events in several hundred post*mortora examinations 
on children the writer has never seen an appendix to whicli this 
title could he given. Recurrent attacks of appendicitis d 0 | 
honever, occur, and may eventually culminate in an attack so 
severe as to call for prompt surgical rehef. At first these attacks 
may he so mild that medical advice is not sought, the condition 
being regarded as duo to indigestion, uhilo in others vomiting 
occurs for a day or so and is associated with pain and tenderness 
in the right iliac foasa, hut the »jTi!ptom.s subside with rest in 
bed and the application of warmth locally. Between attacks the 
iiealtU may seem satisfactory, but more often the child is con* 
stipated, pale, and liable to vague abdominal dwcomforts. Help 
in diagnosis may sometimes be had from a bismuth meal or a 
barium enema, Mhich may show some abnormab'ty in tho filling 
and emptying of the appendix. 

In the face of a history of recurrent attacks of this sort, nitli 
symptoms definitely referable to the right iliac fw'sa, it is 
generally u ise to adriso an exploratory lajiarotoiuy and to hare 
tho appendix removed. Tuberculous infection of the mesenteric 
glands may also give rise to pain iu this region, but it should 
be i>os-jible to feel the enlarged glands on careful palpation. 
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Acute Intussusception 

Acute intussusception is most common between about six 
inontlis and two years of age. It is interesting that almost 
always the infant has prcwously been perfectly well, and if any- 
thing errs on the plump side. 

Symptoms. The onset is sudden, and pain is the most pro- 
minent feature. The pain occurs in bouts every few minutes, 
and is severe enough to make the child scream out and double 
himself up. The importance of pains with these characters in a 



Kiu. 31. ISiuium onoinn in n boy •sa'<t two nntt a liaK ji'nrb, KhvwmK 
■ _ «n acikto «nta4>nMe<^>lion. (Ity courtesy nf Pr. Sliirt-s.l 

child who lias been previously woll cannot bo loo strongty 
emphasised, for they arc occarionally the only symptom. The 
tiino botucen the attacks may at first bo ns Jong ns half an Ijour, 
but the hitcn'al gradually becomes more and more shortened as 
the attaclcR Rucccctl each oilier. Soon after the initial attack of 
jiain the chUd usually pjtsses a loose motion containing some 
mucas and bright blood, and this may be rojK^itcti two or three 
times. After the lower ImweJ has been emptied the child b 
usanl/y constipated, although sranH motiorw of Wood and niwcttf 
may contimie to bo passed. Vomiting may wcur at the on.'ujt. 


224 DISEASES OF THE DIGESTIVE SYSTEM 


but is by no means a regular feature. The teinpemture varies ; 
it may Ijo normui or sbglitly raised, but is sometiimja sub-normal. 

Examination shows the infant lying quietly, with the colour 
drained from the face? During the bouts of pain the Icnccs ore 
drawnmp and the child cries for a few minutes until the spasm is' 
over. If the abdomen is palpated between attacks a tumour, 
ubicli is the intussusception, can be felt eomewherc along the' 
line of the colon. As a rule it is in the region of the hepatic 
flexure or transverse colon, but may be anj where between the 
ascending colon and the rectum. The tumour is somewhat 
sausage-shaped, and if palpated for some minutes it may bo felt 
to vary in firmness, although this is a less pronounced feature in 
acute intussusception than in the chronic variety. At first the 
abdomen is only held rigid during the attacks of pain, but if 
treatment is delayed for two or three days the rigidity increases, 
vomiting may become jicrsistent, and together with absolute 
constipation indicates that general peritonitis has developed. 

A rectal examination shotild always be carried out. M'hcn the 
intussusception has extended down to the rectum its tip con bo 
felt with the end of the finger as a mass filfing the lumen of the 
bowel, and uith a sulcus between the intussuscepted portion of 
intestine and the wall of the rectum. As a rule the tip of the 
finger stall will be found on withdrawal to be smeared uith blood. 
It occasionally happens, however, that an intussusception is 
unaccorapaiUcd by bleeding, and tliis is particularly likely in the 
ty];>o which begins higher up m the small intestine. The tumour 
can, however, bo felt in the abdomen in these cases. X-ray 
examination is seldom necessary in making the diagnosis, but if 
there is any doubt a barium enema may be given. Tlte barium 
stops suddenly when it reaches the intussusception, but thin 
streaks of it track along between the two layers of bowel to give a 
ty'pical picture (see illustration). 

Diagnosis. The diagnosis is made on the liistory of recurrent 
sharp abdominal pain, the passage of blood and mucus per 
rectum, the palpation of a tumour in tho abdomen, ami the 
results of rectal examination. Difficulty may sometimes bo 
experienced in distinguishing between acute intussusception and 
Henoch’s purpura, in which sudden severe abdominal pain may, 
bo foUowetl by tho pa8.«»agB of blood per rectum. In tho latter 
condition, however, there is no tumour to bo felt, and further 
examination may show an early purpuric ra-sh on the limbs or 
buttocks or perhaps in the moutli. Localised patches of ocdctua 
on the face, trunk, or limbs is also sometimes an early indication 
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of Ilenodi’H ptii-pura. In acute colitis briglit blood may bo passed 
per rectum, but the onset is not so sadden, diarrhoea persists, 
and there is no tumour in the abdomen. The red protruding 
moss of a rectal prolapse diflers from an*intusi5Usception in that 
the prolapsed mucosa is continuous mtb the mucosa of the anal 
canal, nor is the child so obviously and seriously ill. 

Prognosis. The outlook depends on the rapidity with which 
a correct diagnosis is rcacljcd. If operation is performed within 
a few hours of the onset the outlook should bo quite favourable, 
but if it is delayed for two or three daj's it may be found impos-siblc 
at operation to reduce the intussusception, or the houel may 
already have become gangrenous, making it nece.«snry to ro.<5ect 
the diseased portion. Tii© outlook then becomes extremely 
grave. 

Intussusception in some children shous an unfortunate ten- 
dency to recur, and may do so several times. In these cases 
there is usually some abnormality of the attachments of the 
mesentery allowing an undue mobility oftlic I)owci. 

Treatment. The treatment is surgical, and oi>crntion should 
be carried out. ns soon os possible oiler the diagnosis has 
been made. 


Chronic Intussusception 

Tliia Is much less common than the ncuto variety ; and U 
usually mot with in older children. The onset begins in tho 
same avay as an acute intussusception, with rocurrent attacks of 
abdominal pain and perhaps vomiting, but the passage of blood 
is I 0 S.S constant, which nmy account for the condition being at 
first overlooked. Tho circulation of the aflocted jwrtion of bowel 
is also Ic^s disturbed, so that tho intussusceptum manages to 
retain its blood supply, and the lumen of the bowel remains 
Builiciently patent to allow food to pass, so that a small motion 
may 1x3 voulcd each clay. A clironiic mtiis.sUBcoption may remain 
for Bcveral weeks, during which time houts of a milder pain 
continue, and the weight slowly falls. A history of thb tort 
should prompt a careful examination of tho abdomen for luo 
chametoristio signs. In the first ploco there will be a sau.Bngc- 
fchaped tumour in the lino of the colon, and jiatient examination 
cnahles one to feel it undergoing altcniato hardening and n*lax- 
ing — a feature vluch is almost conclusive evidence of chronic 
intus.susccjilion. In the second place short iwristaltio aavo.s 
nmy be observed sweeping along tbo colon up to the tumour and 
at that jwint fading away. 

CIS. rttllDROOO. 
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Diagnosis. The dingnosiR is made on a history of recurrent 
pain over several weelcs, beginning much as does an acute intus- 
Busception, and accompanied by progressive wasting, together 
with the presence of an abdominal tumour which varies in con- 
sistency and over whicli peristaltic waves can be made out. The 
diagnosis may be confirmed by X-ray examination after a barium 
enema, which shows a picture similar to that seen in acute intus- 
srisception. The characteristic hartkning and softening of the 
tumour distinguishes it from other masses such as a tuberculous 
omentum, or faeces. 

Treatment. The treatment is surgical. 

Volvulus 

This is an infrequent cause of intestinal obstruction in children, 
and is caused by a twist or rotation of the intestine either in the 
longitudinal axis of the bowel or more commonly rotmd the axis 
of the mesentciy. In some cases the bowel becomes twhs^ed 
around a peritoneal adhesion, or may become rotated round a 
persistent Jlcckel's diverticulum, while other cases arc associ- 
ated with abnormal attachments of the mesentery, Volvulus 
generally affects the small intestine, and as the vascular supply 
is quickly cat off gangrene of the affected portion of bowel floon 
follows. 

Symptoms. Tlie symptoms are those of acute intestinal 
obstruction. The child is seized with acute abdominal pain, 
making him cry out and double liimsclf up with colic. Vomiting 
is an early and persistent symptom, esjwcially when the obstruc- 
tion occurs high up in the small intestine. To begin w’illi there 
may bo one or two loose motions, but aftenvanls the bowels 
become completely constipated. On examination the abdomen 
is held rigidly, and is tender over the region of the volvulus. The 
temperature is likely to be raised, and ketone bodies soon appear 
in the urine. Unleas the condition is quickly relieved, general 
|)eritonitis follows. 

Diagnosis, Volvulus is seldom diagnosed before operation, the 
diagnosis not getting further than acute obstniction. Occasionally 
a volvulus may spontaneously untwist itself, and then may recur 
more than once, and in such cases there is a risk of mistaking the 
attacks for cyclic vomiting. 

Prognosis. Although volvulus may resolve spontaneously, tliis i^ 
, a rare ending and cannot bo expected. The outlook depends largely 
on the speed with which surgical relief is undertaken. The 
mortabty in many statbtics is as high as 80 per cent. (Prascr). 
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Treatment. The treatment is fnirgica), immediate operation 
offering the only chance of recovery. 

LOCAL LESIONS OF RECTUM AND ANUS 
Rectal Prolapse 

Prolapse bf the rectum is not Infrequently met with during the 
first year or two of life. It occasionally occurs as a result of 
tenesmus during a sharp attack of diarrhcca, or may be caused by 
the efforts of the bowel to expel a polyp attached to the rectal 
mucosa, but in the great majority there is a historj' of constipation, 
and the prolapse is duo to the straining during defalcation. 
Such comlitions as threadworms, loss of ischio-rectal fat, and 
phimosis, which have been advanced as possible causes, probably 
have little real bearing. 

As a rule the history Is that after the child ha.s defecated 
the rectal mucosa appears through the anus as a congested red 
protnwion which bleeds easily when touched, in fact the stools 
are likely to be tinged with blood. The prolapse can generally be 
replaced easily, but may recur again and again. Digital esamina* 
tion almost always shows the anal sphincter to bo toneless. The 
diagnosis is, as a rule, simple, and is made from the history and 
the local appearance. Occasionally an intu-ssusception may 
protrude from the anus, but the child is then obviously ill, 
the history is a short one, and on rectal examination there is a 
deep sulcus between the rectum and the intusausception. 

Treatment. The protruding bowel should be gently sponged 
w’ith cold water, and then can bo replaced without difficulty. 
To prevent a recurrence, a soft, cotton w-ool pad may bo placed 
over the anus and bo kept in position a bandage or by strapping 
the buttocks together. If tho child will co-opernte, def.ccation 
should bo performed while he lies on his side. As a rule con* 
irrtprrtbiT rcqmres tharrtnem?. /book wAiinV anr fiilviy Ar ilirvo 
an indige.stibIo residue should bo omitted from the diet, and the 
motiotts aliotild be softened by tho daily administration of paraffin, 
tho doso feing pushed until the motions arc passed without 
straining. Small do-ses of strychnine should also bo gi\'cn to 
incre.vte tho tone of tho bowel mxtsclc, five drops of Easton’s 
synip given in waterthreetimesadai’ being very useful for tliispur- 
poM*. Even tho most obstinately recurring ca.«eH can lie overcome 
provided the treatincnl ia corned on for a month or two. Jfore 
horoio racthoils such o-s the injection of alcohol or other sclerosing 
fluids into the anal tissues ore both painful and unneccsKiry. 
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Rectal Polyp 

Rectal pol^Ti is not an uncommon condition, but is easily 
overlooked. Generally the jwlyp is about as large na a pea or 
bean and is attached to the posterior wall of the rectum 
by a short pedicle. The polj'p may be cither ms'xoraatous or 
adenomatous, the latter variety being sometimes hereditary and 
often mxdtiple, and then rarely there may be hundreds of small 
poij'pi throughout the colon — a condition of polyposis. 

A rectal polj*p gives evidence of its presence hy the frequent 
passage of small amoimts of bnght blood in the stools, but other- 
wise the child’s health is scarcely affected. To make the diagnosis 
a digital examination of the rectum is nece-ssary, when the polyp 
can be felt as a small soft lump which can be inOved from side to 
side but cannot bo pulled down, and so can be distinguished from 
fffcos. If doubt exists, a sigmoidoscopic examination can be made. 

Treatment h surgical and consists of removal of the tumour. 

PUes 

Piles are uncommon in childhood, and are almost olwaj's 
associated with chronic constipation. They aro sometimes 
noticed soon after birtli. As a rule there is a solitary external 
pile scarcely larger than a split pea, which may be symptomless or 
may bo the cause of screaming when the bowels arc opened, and 
the stools may then be streaked with blood. Treatment must 
include the relief of constljwition, wiille as a local application some 
such astringent ointment as img. Immaraclidis may be used. 
Surgical treatment is seldom requirc<l at this ago. 

Anal Fissu^ 

' This is likely to come about from tearing of the mucosa during 
the pas.'iage of hard scybala. Tl>c fi'^aure is often so small that it 
cannot be seen until the anal folds are gently seiiamted, when it 
appears ns a short linear ulcer. The j>resence of the h.«surc is 
likeir to cause spasm of the anus, which increases the con- 
fitipation and so sets up a vicious circle. Defrccation is painful, 
and the Infant may try and resist the act hy arching hN hack and 
compressing his buttocks together, A hi-story of this should 
always load to a careful examination for a fu«.sure. 

Treatment consists of softening the stools by giving jjarafTin, 
wliile the tmu-* may Ik? smcaretl \rith an ointment of 2 per cent, 
novocain. The fismire may then be touched with n stick of silver 
nitrate. 
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HERNIA 
Inguinal Hernia 

TIu8 is the moat common variety in chihUiood. Of 1,018 
instances of hernia at Tho Hospital for Sick Children,' 773 were 
inguinal. Boys aro much more frequently affected than girk, 
roughly in the proportion of 0 to J, and in about a fifth of tho 
cases tho hernia is bilateral. Various factors contribute to the 
production of inguinal hernia. Undoubtedly a congcmtal 
weakness at the internal abdominal ring is usually present, and 
then any sudden or continued strain, such for instance as a sudden 
bout of coughing, constant crying or vomiting, coiuitipation, or 
the straining due to a pin-holo urinary meatus, may be enough to 
produce a rupttirc. Tho hernia may appear either in the groin or 
scrotum, and is often only to bo found actually during a bout of 
cougliing or cryhig. As a rule the tumour can be easily reduoed 
into tho abdomen, tlio gurgling feeling which accompanies its 
replacement being diagnostic of the condition. Tho presone© of 
a hernia seems to cause the infant more than mcro discomfort, 
for almost always when the rupture is down ho is restless 
and cty'ing. Inguinal hernia must bo distinguished from an 
cnci'stcd hydrocele, which has both an upper and lower Unfit 
and w irreducible, and from an undcsccnded testicle, which 
appears as a small circum.scribcd tumour that cannot bo 
return«l into tho abdomen, but may soinctimcs be coa.vod down 
towards the scrotum, and of couivo tho scrotum on that side 
is empty. 

During tho first year inguinal hernia is capable of fipontoncou.s 
cure, provided that it is prevented from coming down by the use 
of a suitable tiws. In infancy a niblxjr horseshoe-shaped tniss 
is most suitable, while as the toddling stage is approached a 
tfprf.Tg irufs ekonkl h& irotTi, trus-f heittg 
changed every' two or three montha as the cliild grows. 0])on 
operation should, if possible, bo deUyed until tho child has 
learned clean habits, which incidentally will also allow time 
enough to see whctlicr a sjwnlaneous euro is likely. 

Wlieu an inguinal hernia is produced after a p.articularly 
severe straining it may become swollen, tender, and irreducible. 
In that COSO the child should bo put to bed with the ijelvL? 
raised above tho level of tho head, and then after a few hours 
gentle pressuro will usually enable the bowel to bo ndurned 
into the abdomen. If, however, thi>i cannot Iw done, or if 
' r-U-twi. I> ir . «wJ ar»y, 0. Du. CkUJ.. I0?7, 2. 33§. 
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vomiting and complete constipation occur to indicate strangu* 
lation, immediate surgical relief ia required. 

• Femoral Hernia 

This form of liernia is very rare in children, but , as in adults, there 
isapreiwnderanceofcasesmthofcmalesex. Treatment is suigicai. 

Umbilical Hernia 

This is" a common form of hernia in infancy, and is due to 
vreakness of the umbilical scar. Any causes of straining which 
giro rise to an increase of the intra-abdominal tension are factors 
in the production of umbilical hernia. Tho sexes are equally 
affected. The hernia appears as a soft swelling, pouting out from 
the umbilicus, and is easily reducible. In addition there is always 
some degree of separation of the recti muscles. 

A spontaneous cure may bo expected in about half the coses, 
cure generally coming about before the end of the first year, but 
may take place oven up to three years of age, and therefore 
Burger}' should, if possible, be delayed until tbb ago. Mean* 
while a flat pad of Unt should be placed over tbe umbilictis after 
tho rupture has been loduced, and rosy be held in place by broad 
bands of strapping. Tbe recti muscles should be pinched together 
uhen the strapping is applied, so that when the eldn is released tho 
strapping will keep the pad firroly against the umbilicus. Conical 
pads which dip into the umbilicus should not be used, os although- 
thoy prevent the rupture from recurring they at thv same 
time prevent the umbilicus from closing. 

Diaphragmatic Hernia 

The protrusion of tho abdominal contents upwards through the 
diaphragm is usually due to congenital defects, although it may 
follow upon traumatic rupture of the diaphragm. As a rule the 
hernia takes place through tho loft dome, the aperture being 
often large enough to allow roost of the intestine to pass into the 
thorax. 

Symptoms usually arise soon after birth, but may be delayed 
for some years. There may bo attacks of violent llatulenco ; 
and sudden effortless vomiting, often without loss of appetite, 
may I* a persistent and troublcsoroo symptom, accounting for 
a failuro to gain weight. Sudden attacks of dyspneea and 
cyanosis are likely to occur, and are duo cilhor to preasuro on the 
lungs or to displacement of the heart. During these attacks 
strange physical signs may be found over tho chest. Tho per- 
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ciission note may be either tynapanitic or diminished in resonance 
and’ breath sounds are likely to be absent, but splashing and 
gurgling sounds may bo heard. Other conditions which may give 
rise to cyanotic attacks m\ist be excluded, such ns congenital 
heart disease or pulmonarj’' atelectasis. Tho diagnosis is greatly 
facilitated by X-rajnng the child after giving a bismuth meal, 
which rovoab the displacement into the thorax of the stomach 
or intestine. Between attacks, when the intestines have 
returned into tho abdomen, examination mas* be negative. 

For tho euro of the condition Rurgical operation is needed, 
but unfortunately tho opening in the diaphragm is often extensive, 
and tho operation to close it is a aevero one. Surgical treatment 
should therefore bo postponed until three or four years of age 
unless tho suHocativo attacks are frequent ond severe, or unlc.w 
symptoms of intestinal obstruction ari.se. 

THE PERITONEUM 

Congenita! Deformities of the Peritoneum 

Congenital deformities of tho peritoneum are important in os 
much as tlicy allow tl»o bowel an undue amoxmt of mobility, and 
so render it more Uablo to kinks and twists, with consequent 
obstnictiro symptoms. In one variety the mesentery of the 
c/ectim and ascending colon persists in its foetal condition and is 
in continuity wdth the mesentery of tho small intestine. Xot 
infrequently this is combined with an incomplete attachment to 
tho posterior abdominal wall, so that tho mesentery of the small 
intestine and a^'cending colon may simply bo tethered at its 
upper end nt the left side of tho second lumbar vertebra. 
Mesenteric deformities arc more common than is generally 
realised. Tho conditions described above were fountl by tho 
«vrn.*tn“nr o\fx?waV«jpxifcr*nrvTiSnlAw dwvsln~^vvuiVwyu!ffar»n*“ 

age. Tho age at which death occurred in these 6 cases is notc- 
wortiiy ; 2 died when three week-s old, 1 at three months, 1 at 
five months, and 2 nt six months. During the period w-hen these ' 
0 cases came to autopsy, 170 infants under six mouths of age died 
from other caiiacs, so that mesenteric deformities occurred at 
post-mortem examination in 3*5 per cent, of infants under six 
months. 

The s\^l)ptoms have Jjocn de.'ieribed by Waugh.* Owing to the 
. unusual mobility of (ho intestine, symptoms of p.irt}al or complete 
voh'ulus may appear at any time, and ate likely to be mistaken 
* O. E., Brit, Jour, ^wr^., lOSS. 15, OS,, 
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for appendicitis. Tlie attacks may bo repeated eevcral times 
until eventually one particularly severe one leads to 
operation. Careful abdominal examination during an attack 
may, liouever, show that the right side of the abdomen looks 
flattened and feels empty, while tho left half or perhaps the upper 
half ma}’ be correspondingly distended, the asymmetrical fulness 
being due to the mobile intestine becoming bunched up in one 
quadrant. X-ray examination after a bismuth meal may 
perhaps show tho unusual situation of the caecum and colon, 
although by the time the pictures are taken the bowel may of 
course have returned to its normal position. 

Pneumococcal Peritonitis 

Pneumococcal peritonitis is more frequently met with in child- 
hood than at any other age. Girls aro affected much more often 
than boys — of instances in childhood 73 per cent, occurred in 
girls (Barling). 

Pneumococcal peritonitis may be divided into two types, 
primary and secondarj’. In the secondary typo the peritonitis 
occurs as a sequel to some pneumococcal lesion cisewhoro in 
the body, particularly as a complication of pneumonia, empyema, 
or otitis media, or it may be part of a genera! pneumococcal 
serositis affecting the pericardium, pleura, and meninges, as well 
as tho poriioncum. Cases that arise in boys arc likely to bo of 
this sccondarj’ type. 

In the primary typo the peritonitis is not preceded by any 
obvious pneumococcal illness elsewhere. McCartney and Fraser * 
have shown that primary pneumococcal peritonitis is practically 
confined to female cliildren, and point out that tho i>eritonitri 
be^ns in the pelvic poritonoum, and that pneumococci can bo 
recovered in these coses from the uterus and Fallopian tubes. 
Tliey regard the condition as an ascending infection wliich 
reaches the peritoneum rid the genital tract. It is possible also 
that the infection may sometimes bo blood borne to the 
periloneuro, coming fsom tonvo awoh site as Iho iVitoal, in which 
tho pneumococcus is a common inliabitant. 

Symptoms. The on«>et is acute, tho earliest sjTnptora licing 
pain, which is usually IocnlI«ed to tho lower half of the abdomen. 

temperature rapidly mounts to 103® or more, and tiiere may 
be frequent vomiting. Ono of tho most characteristic symptoms 
is (liarrhcca, occurring in about 90 per cent, of casc.s, and usually 
continuing for some days. TTiis is a particularly noteworthy 
• McCartney, J. E., anti Fritaer, J., BraV. Jwr. Surg., J022, 9, 
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feature, since in other forms of peritonitis constipation is the rule. 
Herpes labialis occasionally appears, and the leucocyte count is, 
as a rule, raised above 20,000 per c.mra. In the early stages 
there may be little to make out on abdominal examination, but’ 
after a <Ia 5 ' or two rigidity increases, the abdomen licgins to 
distend, and there may be signs of free fluid. At this stage the 
fluid is thin and serons, with perhaps flecks of lymph in it. In 
the most acute cases signs of toxaemia soon appear, the child 
become.^ restless and deliriou-s, and death may occur after an 
illness which onli' lasts two or three days. In others the toxaemia 
is less severe, and the fluid gradually becomes more and more 
punilcnt. Occa.5io/ially the infection passes on to a subacute 
stage and the pus becomes shut off to form an abscess, situated 
usually in the pelvis. 

The onset of tho secondary typo of pneumococcal peritonitis 
is more difllcuU to detect, since it b likely to bo obscured by 
severe infection obewhoro, although tho sjTnptoms are the same 
ns in tho primary form. 

The mortality b about 50 per cent. 

Treatment* TIio most important question to be decided is 
whether oixsration shall be undertaken, and, it so, exactly when. 
Tlio principles to bo applied arc much tho same ns those under- 
lying tho surgical treatment of empyema, for tho best results are 
likely to bo obtained uhen sufficient time has elap.‘«d for tho 
pus to thicken, and if by other means the patient’s strength can 
1)0 con.'icn'cd for a day or two there b every’ advantngo in waiting, 
hut to do thb means that one must bo confident of the diagnosis. 
The greatest difficulty' will arise when, in tho early stages, tho 
signs of inflammation are locolbcd towards tho pohis, for unless 
tho jKis-sihility of nppcudicitb can bo excluded there b obvious 
danger in waiting. Tlio most satbfactory co-ecs are U)o«c in 
Uve \\i& VsnanUsc-A wAo TbAv? Iw, 

conditions in which close co-operation between physician and 
surgeon is more desirable. • 

Tho general treatment is of great importance, Tho child 
should bo nursed in the Fowler position. Except for sips of 
uater nothing should bo given by mouth, but fluids must 
1)0 given by other routca. Xormnl saline may be given per 
rectum or subcutaneously, or even better by* a continuous 
drip metliod intravenously (p. 99). Tlie reUef of pain b 
l»cat effected by warm fomcntatioius to tho abdomen, com- 
bined with small do‘>C“< of opium. A small bloofl transfusion is 
often of value, and if it leads to improvement it may bo repeated. 
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Recoveries have been reported after combined treatment trith 
sulphapjTidine and Felton's anti-pneumococcal serum, the latter 
being given in 10 c.c. doses intramuscularly or intravenously. If 
possible, iluid or pus should be obtained by aspiration of the 
peritoneum, in order to type the organism before selecting the 
appropriate serum. 

Streptococcal Peritonitis 

In its mode of infection, sjTnptomatology, and treatment, 
streptococcal peritonitis is closely akin to tho pneumococcal 
variety, but its incidence is not more than half that of tho pneumo- 
coccal form. Most of the eases occur secondarily to streptococcal 
lesions elsewhere, but of 12 cases recorded hy Barrington-Ward 
5 were regarded ns primary, and of these 4 were in girls. It has 
already been said that the symptoms are similar to those of the 
pneumococcal cases, but futininatidig instances occasionally arise 
in which diagnosis may be almost impassibie. This was so in tho 
case of a girl four years old who was apparently in perfect health 
until H a.m. on the day of her death. She then vomited, and 
throughout the day lay Ustlessly, refiiring all food ; at 6 p.m. 
she had a convulsion, and died an hour later. Autopsy showed a 
slight distension of the intestine and an intense fiery red injection 
of the whole peritoneum, the peritoneal cavity containing about a 
pint of thin serous fluid which on culture grew a pure growth of 
streptococci. The ovaries and FaHopian tubes >vere extremely 
congested, and pure cultures of streptococci were obtained 
’ from them. 

The outlook is oven worse than in pneumococcal cases. It is 
probable that operation offers the best chance, hut tho great 
majority are fatal. It i.s os yet too early to assess the value of 
sulphanilamide therapy. 

Gonococcal Peritonitis 

This is a very rare form of peritonitis in cliildhood. It* is 
almost confmed to the female sex, and is preceded by gonococcal 
vnlvo-vagmitis. Bacr^ found that out of 477 cliildrcn with 
epidemic gonorrhcEa, peritonitis only occurred in 6, and one of 
these proved fatal. 

Tlio onset is as a rule sudden, with fever, chills, vomiting, 
and ficvore pain in tho lower abdomen. At first tho temperature 
is likely to be high, but the condition gradually settles dowm to 
become subneutb. 

1 Paer, J. L., Jour, Infttl, ItfW. 1, 313. 
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If tlie diagnosis can bo made with certainty, CDn*5ervativc 
treatment should be adopted, since the condition tends to become 
subacute. The child should be isolated, and nursed in the 
Fowler jKJsition, pain being relieved by the local application of 
heat. Snlphanilamide treatment should be given by mouth, os. 
well as local measures to clear up the vulvo-vaginitis. 

Tumours of the Peritoneum 

Tumours growing from the peritoneum are rare. Occasionally 
a sarcoma arises from the peritoneal tissues, and spreads rapidly 
to form a large mass which resembles clinically a retroperitoneal 
sarcoma. Cysts of the peritoneum may also arise from the 
omentum or mesenterj', and may form largo tumours. Their 
treatment is surgical. 

Retroperitoneal Sarcoma 

This is fortunately a rare condition ; it occurred in 6 out of 
■iOO consecutive autopsies at Great Ormond Street. It is most 



likely to be met with during the first three years, and may affod 
either eex. 

It Is probable that more than one form of new growth is included 
under the tenn retrctpcriloaeal sarcoma, for the tumours rarj* 
considerably in their appearanre. Some are for the most part 
while and Foft, but with plum coloured areas of hicmorrhagic 
necrosis, and have the histolopcal charaerters of a sarcoma. 
Others are lumpy, and on section have a whorlerl appearance 
« iUi periinps softer patches of a yellowish colour, and show on 
section a variety of cells, including fibrous tissue and 
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bundles. These are to be regarded as malignant teratomata. 
Retroperitoneal sarcomata enlarge rapidly and invade stirrounding 
structures sucli as the l^Tnpb glands, pancreas, liver and kidneys. 
One such instance was a baby of six months, in whom a tumour" 
had invaded the cortex of the kidney, and during life sarcoma 
cells were obtained from the urine. Secondarj' deposits are 
particularly likely to bo found in the mediastinum or in the 
lungs. 

Often the first thing to be noticed is enlargement of the 
abdomen, soon followed by loss of weight. Frequently there 
seems to be considerable pain, and the infant may keep up a 
pitiable whining most of the day. Examination of the distended 
abdomen shows a hard irregular mass situated as a rule in the mid- 
line, and fixed to the iwsterior abdominal wall. There may be 
ascites, and oedema of the legs may occur from compression of the 
inferior vena cava. The hardness and fixity should distinguish 
these tumours from a mass of tuberculous glands, while the mid- 
line position and lack of bulging of one flank helps to distinguish 
them from renal tiunours. OccasionaUy vast accumulations of 
soybala may mimic a retroperitoneal growth, but their position 
is less fixed, and the cfTect of repeated enemata uill soon dispel 
any doubts. 

The course is a rapidly downhill one, death ensuing within a 
month or so of the initial symptoms. 

INTESTINAL WORMS 
Thread-Worms (Oxj'uris Vennicularis) 

This is the most common type of intestinal parasite in childhood. 
The worms are small, measuring J to 1 cm., the female being about 
tuico as big as the male. They or© white in colour and are 
usually described as appearing like little pieces of white cotton. 
They chiefly inhabit tbe upper part of the largo intestine, esfxsci- 
nlly the cfecum and appendix, nhence they migrate do^v^^ the 
bowel, and may actually WTJgglo out of the amis, and set up 
irritation in neighbouring part*. Thread-worms exist in Large 
numbers in the host, and the infection is often very persistent. 
Re-infection comes about by the child rubbing and scratching 
himself to allay tbe pcri-anal irritation, and in so doing ho infects 
his fingers and nails witli the oto of the pam-sites, which are then 
transferred to food, or directly to the mouth by the child sucking 
his fingers or biting his nails. Tho infection is very cosily spread 
from child to child, and in a family of chUdren it is seldom that 
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the infection is confined to one member. ‘Whether an ovum 
can develop into a mature worm without having to leave the 
large bowel is uncertain, although Still has advanced good 
reasons for tliinldng that this may be so, pointing oat tliat 
young tJiread-worms • are practically never found in the small 
intestine, wliile they may bo present in the appendix and largo 
intestine. 

Symptoms. Although thrcad*worra infection is blamed for a 
great variety of syTnptoma, it is often difficult to bo euro that tho 
symptoms are caused solely by tho worms. Tims loss of appetite, 
under-nourishment, attacks of pallor, headaches, and such 
nervous manifestatiems as teeth grinding, night terrors, and even 
convulsions, are often put down to thread-worms, although it is 
probable that these symptoms ore ns much duo to the catarrhal 
condition of tho howel, which is so often present, as to tho worms 
thomsolves. It is almost invariably tbo case that tho stools 
which contain thread-worms also contain a great deal of " sliroe ” 
or mucus, in fact it may bo said that thread-worm infection in an 
olhenviso healthy child is generally a fleeting alTair and is oa.»ily 
remedied, and-that many of tho symptoms attributed to thread* 
worms are really tho outcome of long-standing intestinal indiges- 
tion. It follow's that if treatment is to l)o successful attention 
must bo paid to tho health of the bowel as well as to tho eradication 
of the worms. 

Tliero arc, however, certain symptoms for which the worms 
jnu.«t lx» hold responsible. It has already been pointed out that 
the worms may escape from the anus and set up a local irritation, 
and this is particularly likely to happen at night when the child 
is warm in 1>«1, and may lead to much restlessness and broken 
filoep. In girls the irritation may spread to the vulva, and the 
efiorifi to allay the itching may lead to vulvitis with some dis- 
charge. Noctunial enuresis b al«o often nasociafed with thread- 
worms, and it is probable that the perineal irritation is here a 
contributory factor. In severe ca«cs there may Ijo a goofl deal 
of itching during the day as well ns at night. Occaaionaliy 
thTtyid-worm.s may give ri«e to recurrent attacks of appendicular 
colic, which ma}' load to appondicoctomy. Tlio appendix in 
these cases is swollen, and on opening it tlic inner surface is coated 
with mucu-s in which are found many small thread-worms. 
Tlio catarrhal condition of the appendix is simply a part of the 
general catarrh of tho kirgo intcsdlne, on appendix in this «>n- 
dition oflering n most favonraMe nidus for the Iixlgmcnt and 
development of the worms. 
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Treatment. With regard to improving tho health of the 
intestine, what has already l>een said in the treatment of chronic 
indigestion applies to these cases (see p. 199). Proper manage- 
ment must include a regular amount of exercise each day, regular 
meals, and adequate rest. A long course of a rhubarb and soda 
mixture is of value. It mlist be remembered that both the general 
and dietetic management of a child ndth persistent thread-worm 
infection is at least as important as the use of vermifuge drugs. 

Various vermifuges have proved useful. Santonin may 
be given at night for three •consecutive nights, tho coiuse being 
repeated if necessary after a fortnight’s interval. It may bo 
prescribed in the following powder 

B Santonin gr. 2. 

Pulv. scaramony co. gr. 2. 

Calomel gr. }. 

Small repeated doses of calomel such as gr. i ter die are occasionally 
helpful. “ Butolan (a carbaminlc ester) is often effective ; it 
is prepared in tablet form, each tablet containing gr. 7i ; half a 
tablet should bo given twice a day for a week, 'And should bo 
combined u*ith a morning saline such as magnesia. If the drug 
is to be repeated, an interval of a fortnight should elapse before 
starting another course. 

Treatment by enemata, given at bedtime, is a popular but 
usually ineffective remedy. Infusion of quassia may bo used, or 
a simple salt-and-watcr enema containing a dessertspoonful of 
salt to a pint of water. Often only five or flix ounces is given, but 
if it is intended to wash out the colon — and remembering how 
often the appendix harbours the %vorm8 anything le.'»3 than a 
high colon lavage would seem usclc.«s — w much as sixteen to 
twenty ounces should be given. There is no doubt that an 
occasional enema is of real value in combating nocturnal irrita- 
tion, But their regular use, such os ovciy day or every other day, 
is unwise. Repeated enemata render the anal sphincter patulous, 
they leave tho colon unemployed, ■white their psychological 
effect Is nothing "but detriraentol. 

Lastly, steps must bo taken to prevent tho child from re- 
infecting himself. He should sleep in a sleeping-suit or pyjamas, 
and 08 an additional precaution ngninst getting the fingers ami 
nails infected a clean pair of cotton gloves should bo uorn at 
night. These can be boiled each morning. Tho hands shouM 
bo thoroughly washed and tho nails senibbed before each meal. 
The i>erineal irritation can also be cheeked by smearing a ring of 
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mercury ointment over tlio anus when the child goes to bed, for 
the u'ozTOs seldom pass this barrier. 

Whip-Worms (I'richoccphalos ])ispar) 

These ^vo^m3 are occasionally found in company with tliread- 
wonn infection, and are recognised by the passage of the ova in 
the stools. The symptoms do not differ from those produced J>y 
threadworms, and the treatment is identical. 

Round-Worms (Aiscaris Lurahrieoidts) 

Hound-worms aro less frequent than thread-worms. They 
resemble tho ordinary earth worm in appcaronco, the female 
measuring about 10 inches and the male about 6 or 7 inches. 
Tho ova nro passed in large numbers with tho stooU. As a rule 
a child only harbours two or three of these worms, but occasionally 
twenty or thirty are found, and rarely there are hundreds. 

As a rule round-worms do not give rise to symptoms, and their 
presence is misuspccted until one Is passed per rectum. They 
may, however, migrate from their habitat in tho small intestine, 
and may flicn bo vomited, and have been kno^\'n to pass into the 
larynx, and to block the hilo duct. Fortunately, such migrations 
aro rare. As a rule tho worm, when first passed, is alive. Tlie 
presence of a dead round-worm in tho intostino is sometimes 
associated with se^■c^a nervous symptoms uhich may culminate 
in convulsions, (he symptoms subsiding witli the p.'issago of the 
•lead worm. 

Tho most effective drug is santonin, of which 2 gr. may ho 
given in a powder for three consecutive nights. Tliis will bring 
away any remaining worms, although it often happezis that tho 
infection i.s limited to one worm. After an interval of a week tho 
ficces may ho examined for ova, and if tlieso arc present the 
santonin should bo repeated. , 

Tape-Worm (Tainia) 

Tape-worm infection is very' much less common than either 
thread-worms or round-worms, and in lliis country tho only 
tape-worm likely to he met with is ticnia saginata, which comes 
from iuferled beef. Tlie use of raw meat juice offers a possible 
source of infection. A full-gromi worm niay attain a length of 
10 feet or more, and ns a rule only one worm is present. Ta*ma 
eoginabi may be recognised by tho four suckers on its head, 
which dLstinguiahes it from twnia solium (obtained from infecte<I 
pork), which has a row of twenty-four hooklcU in addition to its 
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four suckers. It is important to bo able to recognise tho head of 
the norm, because unless the n’liolc worm, including the head, Ls 
passed it may grow again, and treatment will have to be repeated. 

A tape-worm docs not, as a nile, present any symptoms, and its 
presence is only detected by tho passage of strips of ripe pro- 
glottides in the stools. Such strips are generally a few inches 
lopg, but may be several feet. Burnet has recorded four instances 
in which choreic movements were associated with the presence of 
a tape-worm. 

Treatment. The essentia! point in the treatment is to get rid 
of tho head of the worm, and this calls for a strict regime. Tlie 
clilld should he in bed throughout the treatment. For two daj’s a 
fluid diet only should be allowed, and on the evening of tho second 
day a purgative dose of castor oil should be given. On the 
following morning before food is allowed one teaspoonful of liquid 
extract of fllix mas should be given. This is best administered 
in foiur capsule doses of fifteen minims each, given at intervals of 
a quarter of an hour. If there is difficulty in getting tho child 
to take tho capsules, each dose of fifteen minims can be given in 
a little warm milk or in a tcaspoonful of orange juice or syrup. 
This is followed an hour later by a saline purge, and then in two 
hours’ time an ordinary diet can be resumed. 

In order to facilitate the examination of the stools for the head, 
they should be passed into a chamber lined with black musliu. 
The stool can then be washed through the muslin, leaving behind 
tho segments of worm. Tho head will be found by following up 
the smallest segments. If the head bos not been obtained, 
two or three months should elapse before treatment is ro-cora- 
menced, in order to allow time for tho worm to grow again and 
give evidence of its continued existence by the passage of fresh 
segments. 

Lambliasis (Lamhlia or Giardia Intestinalis) 

This is a flagellate protozooii which inhabits the small intestine, 
and is detected by the presence of tho flagellates or their ej’sts in 
the stools. As a rule the infection is symptomlc.ss, but recurrent 
diarrbeea with the passage of pale motions, mucus, and undige.stc(l 
food, may occur. Although the infection may iwrsist for years, 
Bj-mptoms, if prcficnt at all, tend gradually to flisappcar. 

Tho usual vermifuge drugs arc without effect, but the attacks 
of diarrheca will resj-tond to such general and dietetic measures as 
have been outlined under cfironic indigestion, combined with a 
simple bismuth and chalk mixture. 
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ABDOMINAL TUBERCULOSIS 

Tins term is used here to embrace tuberculosis of the intestine, 
mesenteric glands, and peritoneum, but does not include tuber- 
culosis of the other abdominal organs such as the kidneys, 
fiuprarenals, spleen, etc. 

It is difficult to obtain accurate statistical evidence to show 



Fia. 36. Chftrt tliamng tl<e relsHvo inci<ience post'raortc>m of tuber- 
cuJous enteritis, t»ixa amaeat^neo «nd tubereulouj 

the relative incidence in childhood of abdominal over otlier 
forms of tuberculosis, but UDdoubtedly the incidence of abdominal 
tuberculosis is on the wane, for while Still ^ found that 8S'3 per 
cent, of tuberculou-s children had lesions in the abdomen, the 
writer, in a series of 400 autopsies in children, found tul>erculmw 
ulceration or caseation in the abdomen in only 37-5 per cent. 

* sail, Q. r. '‘Common fc-iJ Dbieiuca at CTiiWljood,” J*t 

J909, p. 373. 

' S«f 
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of tu\>eiculovis c\\ildren. The latter figure excludes a. mere 
terminal dissemination of miliary tuberculosis over the peritoneum, 
although this rvas probably included in Still’s figures. 

As in other forms of tuberculosis in childhood, abdominal 
tuberevdosis is most likely to bo fatal during the first two or three 
years. This is shown in the chart (Fig. 3f>), w-hich is constructed 
from an analysis of 250 consecutive autopsies in children under 
twelve years of age. It also shows the separate post-mortem 
incidence of tuberculous perilomtis, tabes mesenterica, and 
tuberculous intestinal ulceration, from wliicli it will be seen that 
of these three types of lesion tabes mesenterica is the most 
common. Intestinal ulcerations were found in 22 per cent., a 
figure which agrees closely with that of Blacklock,^ who found 
ulcerations in 18 per cent. 

The mode of infection is chiefly by the ingestion of tubercle 
bacilli, which may be of either human or bovine strain. When 
the infection is due to the bovine type of bacillus the organism 
is most likely to bo swallowed in milk, and recent figures indicate 
that this is a greater source of danger in Scotland than in England. 
Milk is, of all foods, by far the most likely to act as a medium for 
the transport of tubercle bacilb, and cream is, of course, as Ultoly 
to bo infected as the milk from which it is draum. In 1G31 It was 
found that C to 7 per cent, of the specimens of fresh milk in this 
country contained living tubercle bacilli. Organisms reaching 
the body ih this way may somelimca be caughtupin the pharyngeal 
lymphatic traps and become side-tracked to the cervical glands, 
while others are swallowed and reach the intestine, whero they 
may produce ulceration of the mucosa or may pa-ss vid the lym*‘ 
phatics to the mesenteric glands, whence they may invade the 
peritoneum. Human strains of tubercle bacilli may reach the 
intestine in a similar way by being inhaled on to the pharyngeal 
wall and then swallowed with the secretions, or, of course, 
food may be infected with the human strain. Children with 
a tuberculous lesion in the lungs are also likely to infect 
their intestine secondarily, by swaUowing sputum containing 
the organism. It is not at all uncommon to find recent tuber- 
culous lesions in the abdomen when a child has died from intra- 
thoracic tuberculosis. 

Pathology. Tlie pathological events .can bo divided into three 
stages ; 

• ‘ Dlo^klMk, J. tv S.. /?u. Cotmei/, Lendon, 1832, Spmn) Report, Ko. 172. 
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(1) Tuberculous enteritis. 

(2) Tabes mesenterica (tuberculous mesenteric glands). 

(3) Tuberculous peritonitis. 

Tuberculous Enteritis. (There is no doubt that the tubercle 
bacillus may often penetrate the intestinal mucosa •without 
leaving any visible inju?y, in fact, of 100 cases of abdominal 
tuberculosis, lesions of the mucosa were only found in 34. In 
other cases large areas of the mucosa may be destroyed, while 
glandular and peritoneal Involvement maj" be by comparison 
quite slight. 

Tuberculous ulceration generally begins at the lower end of 
the ileum or in the caecum, the lesion often starting in the Peyer’s 
patches. The ulcers tend to spread in a circular direction round 
the gut, following the line of the lymphatics. They vary con- 
siderably both in number and size, and in advanced cases may 
coalesce to produce large areas entirely denuded of mucosa. 
The ulcers diminish in number as the small intestine is traced 
upwards, and even in the most severe cases the duodenum will 
not contain more than one or two. 

Tabes Mesenterica. The hrst glands to be affected are usually 
those at the lower end of the mesentery in the right iliac fossa, 
draining the lower end of the Ileum. On© gland, or several, may 
be involved. As a rule several separate points of caseation first 
appear in the gland, and these gradually coalesce until the whole 
gland is caseous. The gland, or glands, may heal by fibrosis, 
often accompanied by calcification, in ■tvhich case they can be 
seen on an X-ray film. In other cases they become adherent to 
neighbouring coils of intestine, and these adheaioM may later on 
give rise to kinking of the bowel, and lead to attacks of partial 
or even complete intestinal obstruction, or the glands may liquefy 
and discharge their contents into the peritoneum, in .which case 
ilie xkIJ-I? 

to generalised tuberculous peritonitis. If, however,' previous 
adliesions have shut off the glands from the general peritoneal 
ca^^ty, a local abscess will form instead. It is also possible for 
a gland to infect the blood etreara, and then, according to the 
dose of the infection, to proiluce either isolated tuberculomata 
in other parts of thg body or generalised miliary tulrerculo.sls. 

Occasionally other glands than those of the mesentery become 
involved. .Tlie para-aortic glands may bo affected, ns may those 
tiiat drain the colon. 

PeritanitU. Infection of the general peritoneal cavity gives rise 
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at first to the formation of mfliaty tubercles, to •vrhich the peri- 
toneum may react by producing a fluid efl’usion (ascitic variety). 
TJie fluid is clear, strav-coloured, sterile, and has a lymphocytic 
cell reaction. By keeping the two layers of peritoneum apart, 
the effusion tends to prevent the formation of adhesions, which 
probably assists the process of hcalinj. In other cases ascites 
does not occur, and the coils of intestine become matted together, 
sometimes to such an extent that the peritoneal cavity is practi- 
cally obliterated (plastic variety). Tlie adhesions are often so 
dense that at post-mortem examination it is impossible to separate 
the intestine, wliich has to be stripped from the posterior abdo- 
minal wall in a conglomerate mass. 

Symptoms. For the convenience of description, the clinical 
manifestations of abdominal tuberculosis may be divided into 
three headings corresponding to the three pathological divisions 
just described, namely tuberculous enteritis, tabes mesentcriea, 
and peritonitis, although they should not be regarded as isolated 
events, since they are in reality parts of a continuous process, 
Indeed all three stages may be co-existing, and the physician 
mtist bo prepared to find the symptoms of one stage overlapping 
those of the others. 

Tuhtrcnioxis Enttritis. Tuberculous ulceration of the intestine 
has generally an insidious onset, beginning uith attacks of diar- 
rhoea which become more frequent in spite of treatment. Tlio 
diarrhcea is seldom intense, but is usually persistent. Tlie stools 
aro loose, slightly offensive, containing slireds of undigestcil food 
and mucus, and may be repeatedly streaked with ‘blood, and 
bacteriological examination may show the presence of tubercle 
bacilli. Tlie diarrhcea is accompanied by progressive wasting, 
which may he so severe and rapid as to seem out of proportion 
to the other symptoms, and to be more than can be accounted 
for merely by tulierculous toxaemia. An equally important 
factor in the wasting is the destruction by ulceration of largo 
areas of that part of the intestinal mucosa normally concerned 
with the absorption of the products of digestion. The cliild 
usually complains of pain in the region of the umhilicus, varying 
in severity from mere discomfort to sharp colicky attacks. To 
the local symptoms are added the general manifestations of 
tuberculosis, such as a temperature of 3 or 4 degrees, flushing of 
the face, and sweating. 

On examination the abdomen is somcuhnt tumid, and may be 
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tender on palpation. Generally there is enough rigidity to prevent 
one from feeling structures on the posterior abdominal n-all, but 
it may bo possible to make out enlarged mesenteric glands, 
especially in the right ibac fossa. 

Tabes Sfesenferica. Tlife symptoms of tabes mesentcrica are as 
a rule less defined than in the case of either tuberculous enteritis 
or peritonitis, in fact there is often nothing decisive ahout.them. 
There may be a liistoiy of attacks of colicky pain, seldom sufB- 
cxentiy intense to make the child cry, but causing a good deal 
of discomfort, and interfering with the appetite. Tlio .weight 
becomes stationary, or may gradually drop. The state of the 
bowels varies, but most commonly mild attacks of diarrhcea 
alternate with constipation. Tlie stools are in many cases normal, 
but when several glands are caaeous the absorption of fat vid 
the lacteals is interfered with, and the stools may then become 
large, pale, and offerxsivc, resembling those of coeliao disease. 
Anal^is of tlie stools bears out this similarity, for in both condi- 
tions the dried stool may contain a great excess of split fat. The 
fatty nature of the stools can be quickly reduced by giving a diet 
devoid of fat for a few days. 

Inspection of the abdomen seldom shows anything unusual, 
but careful palpation will reveal the presence of enlarged glands 
on the posterior abdominal wall, usually in the right iliac fossa. 
The glands vary in ebe, and may be no bigger than a hazel nut. 
As a nde thej' are multiple, firm, slightly movable, and a little 
tender. They arc easily overlooked unless palpation is done 
with the child lying comfortably and the e.vaminer seated on 
the child's level. It is useless to expect to feel them if the child 
is crying. Nevertheless, the other symptoms are often so vague 
that the diagnosis should never be made until the glands have 
actually been felt. 

It is by no means uncommon to mistake fecal concretions for 
enlarged mesenteric glands. Occasionally it may be possible to 
determine that the fecal masses can bo indented during palpation, 
and they are likely to be more movable than glands, but even so a 
real doubt may exist, and it is then better to defer tho diagnosis 
for a week or so in order to allow time for the effect of daily 
laxatives to be seen. It is as well to begin tho evacuation by 
giving an enema. Any doubts will be resolved if the masses disap- 
pear after the bowels hove been well opened* for a week or so. 

Tuberculous glands in tho mesentery may become adherent to 
neighboxxring coils of intestine and may then gh'o rise to symptoms 
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of intestinal obstruction, and these sjTnptoms may arise long 
after the original tuberculous infection has taken place. Occasion- 
ally the obstruction is «)raplete and calls for immediate operation, 
but more often the symptoms are those of partial obstruction, 
the attacks recurring at intervals. The historj' is then likely to 
bo one of bouts of constipation accompanied by gradually increas- 
ing abdominal distension, and culminating after perhaps a fort- 
night or BO in several copious and rather offensive vomits. As 
the attack passes off the abdominal distension subsides and the 
child is a great deal more comfortable, but the whole sequence of 
events is likely to be repeated. 

Tuherculo^ia Perilonilia. Tuberculous peritonitis 1ih.s generally 
an itisidious onset, \vith a tiistor^' for some weeks of abdominal 
discomfort or pain, anxraia, diarrhoea, and loss of weight. The 
clinical picture can be divided into two types — the oscitic form 
and the plastic form. 

In the ascitic variety the first thing to be noticed may be pro- 
gressive enlargement of tlie abdomen. The temperature is gener- 
ally raised 2 or 3 degrees. Examination shows the abdomen to be 
distended, particularly in the flanks, and on percussion the 
presence of shifting dulncss indicates an accumulation of free 
fluid. Occasionally the fluid may bo loculated by peritoneal 
adhesions, and the area of dulncss will then be circumscribed, 
and not affected by changes in the child’s position. 

The course taken by the ascitic form varies. In some cases 
the appetite is maintained and the nutrition remains tolerably 
good, and after some months the fluid gradually absorbs and the 
child makes a slow recovery. In other cases the ascites is quickly 
absorbed, but the abdomen remains distended and takes on 
the features of the plastic variety. 

Plastic tuberculous peritonitis is more common than the 
n&citic form, to which it may be a sequel, and on the w^iolo the 
clinical picture is a more striking one. The child with plastic 
tuberculous peritonitis looks miserably ill. The appetite is 
generally bad, vomiting is frequent, and the bowels ore loose. 
The general symptoms of tuberculous infection are well marked, 
and include a temperature of 102® F. or higher, flu.shing of the 
face, rapid los.s of flesh, and sometimes sweating. On examination 
the abdomen Is swollen, and is in marked contrast to the wasting 
of the rest of the body. On pal^tion it has a characteristic 
" doughy ” or packed feeling, that is to Bay, although not 
really rigid it is impossible to make out any definite structures 
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in the abdomen, because the examining fingers are cvcrywliere 
resisted. The abdomen feels as though it were tightly packed with 
cotton wool- Although it is seldom possible to feel anything 
inside such an abdomen, one can sometimes make out the rolled- 
up tuberculous omentum lying as a sausage-shaped tumour 
across the epigastrium. Such a tumour can be distinguished 
from the liver by tho fact that it has an, upper as well as a lower 
border, nor is it lUiely to be mistaken for the tumour of a chronic 
intussusception, since the history is quite different, and the rolled- 
up omentum does not undergo periodic hardemng and softemng. 

Plastic tuberculous peritonitis may also develop locally around 
a tuberculous intestinal ulcer or in the neighbourhood of a 
caseous mesenteric gland. Localised peritonitis of this sort is 
most commonly situated in tho neighbourhood of the cseum and 
lower end of the small intestine, where it may give rise to a 
tender ihass in the right iliac fossa. The gradual history', with 
neither vomiting nor constipation as prominent symptoms, and 
tho negative findings on rectal examination, help to distinguish 
such a mass from an appendix abscess. ■ 

The course of plastic peritonitis tends to be a downhill one, 
especially in young children. The distension gradually increases, 
the umhilicus may become opened out, and the anterior abdominal 
wall in this region may become adherent to tho underlying mass 
of matted bowel. Occasionally an abscess slowly forms at 
the umbilicus and eventually ruptures, to discharge mucli 
caseous matter. In some cases a fecal hstula forms as well, and 
is due to tho rupture of a tuberculous ulcer into on area of peri- 
toneum which has already become walled off by adhesions from 
the general peritoneal cavity. Although a child in sucli straits 
is dangerously ill, recovery i.s yet possible. With tho discharge 
of caseous material the abdominal distension lessere, and a 
chrome sinus remains, which after several months of fitful dis- 
charge eventually closes. 

Diagnosis. In addition to thegeneralsymptomsof tubbrculous 
infection, tho epecial features which attach to the three forms of 
abdominal tuberculosis are : in tuberculous enteritis, tho per- 
sistence of diarrheea with perhaps occasional streaks of blood in the 
stools, and rapid emaciation. In tabc.'i mescnterica, attacks of 
abdominal pain, a failure to thrive, occasionally the passage of 
fatty stools, and above all the presence of palpable glands in 
the abdomen. In tnberculotis peritonitis, ascites may be present ; 
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but the plastic form is more common, in which tlio distended 
abdomen has a characteristic doughy or packed feeling, and 
occasionally a roUed-up omentum can be made out. Wasting is 
most rapid in tuberculous enteritis and in plastic peritonitis. 
When there is doubt as to the nature of the abdominal complaint, 
confirmatory evidence is sometimes to be obtained from the 
presence of active lesions in the chest. 

Additional help in the diagnosis may be obtained from special 
investigations. 
Examination of the 
stools may show 
tubercle bacilli, and this 
is especially likely when 
there is tuberculous 
ulceration of the intes- 
tine. X-ray examination 
is also of assistance in 
some cases of tabes 
mesentcrica. If the 
glands have begun to 
calcify, the slmdou's 
thrown by these glands 
have a typical stippled 
appearance owing to the 
irregularity of the 
calcification, llieymust 
bo distinguished from 
urinarj’ calculi both by 
their appearance and by 
their position, for it can 
generally bo determined 
that they are not 
actually in the line of 
the urinary apparatus. In those cases uhioh show the symptoms 
of partial obstruction owing to adhesions, help may sometimes 
l>e had from an X-ray taken after a bismuth meal,' 

Tuberculin tests are often of great assistance. Those most 
commonly employed at the present day are the intrftdcrmal test 
of JIantoux, and the Vollmer patch test. The former c-onslsts 
of the intradermal injection of 0-1 c.c. of 1 in 1,000 or 1 in 
10,000 solution of tiiljcrculin. It may be pointed out tlint 
although the tuberculin emploj^ in this test is prepared from 
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the human strain of bacillus, a positive reaction is obtained just 
as readily in a child who is infected with the bovine strain. A 
positive reaction appears hH h red cedematous swelling at the 
site of inoculation after twenty-four to fortj'-eight hours, and 
may take several days to subside, in fact some staining of the skin 
may remain for several weeks. 

The patch test has the advantage of avoiding an injection. 
The patch consists of a piece of adhesive plaster containing three 
squares of filter paper, the two outer .squares being impregnated 
with tuberculin while the centre one is a control. The patch is 
applied to the chest or back, and renjoved after forty-eight hours ; 
twenty-four hours later the test is read. A positive reaction is 
shown by on erythematous area opposite the outer pieces of filter 
paper; when strongly positive, minute yellow points may 
appear on the erythema. Tlie reaction fades in about a ireek. 
The patch test is equivalent in sensitiveness to the I : 1,000 
intradermal test. 

As to the interpretation of these tests, a negative reaction 
may generally be taken to indicate that the child has not been 
infected with the tubercle bacillus, but it should be remembered 
that if the tuberculous process is in an advanced state, or has 
become generaUsed, the tests are likely to become negative, and 
so are sometimes negative in tuberculous peritonitis. The value 
of a positive reaction is greatest in the first three years of life, 
but later on its interpretation becomes more difficult, since it 
may merely indicate that the child has been infected at some 
time in the past, but it does not necessarily follow that the 
symptoms under consideration are due to tuberculosis. During 
the first three years the significance of a positive intradermal 
tuberculin reaction was found by Jlonrad to be as follows : 
<}iicing the first year & positive reectkrn w-as mv«rietb}y sssoci&tod 
with active tuberculosis ; during the second year 88 per cent, 
of positive reactors showed clinical signs of active tuberculosis ; 
and during the third j'ear 81 per cent, showed evidence of active 
infection. 

Differential Diagnosis. Various conditions may be confused 
abdominal tuberculosis. In infants persistent diarrhoea 
with wasting and failure to thrive is more often the outcome of 
improper feeding than the result of tuberculosis. In oltlcr 
children tho symptoms of chronic indigestion may leatl to con- 
fusion, but tho long period of time for which the symptoms have 
been present is often enougli to make the diagnosis of tuberculosis 
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unlikely. Abdominal distension and severe wasting are features 
of cosliac disease, and the light fatty stools vhich characterise 
this disease may sometimes be met with in widespread tabes 
tnesenterica, but the abdomen in emhae disease is soft and easily 
palpated and is therefore quite unlike that of tuberculous pori- 
torutis, while the palpation of enlarged glands in tabes tnesenterica 
will distinguish that condition from the coeliac affection. Tho 
diflerential diagnosis between faecal accumulations and tuber- 
culous glands has already been mentioned. The recurrent 
attacks of partial obstruction due to tuberculous ndlicsions may 
simulate bouts of cyclical vomiting, but in the latter condition 
the vomiting is an early symptom and is accompanied by severe 
ketosis, but not by abdominal distension. The differentiation 
between a chronic intussusception and a roUed-up omentum, and 
between an appendix abscess and a tuberculous mass in the region 
of tho caecum have already been considered. 

Recently Crohn' has described a condition of chronic inflam- 
mation of the lower end, of the Ucum (regional ilcitU), leading to 
thickening and rigidity of the bowel, sometimes associated wdth 
local adliesions and the formation of fi-stuls, and evcntunlly 
reducing tho size of the lumen. The disease is vcr>’ likely to bo 
mistaken foe plastic tubercitlosis. The e^waptoms include 
abdominal pain, alternating diarrhcca and constipation, and loss 
of weight, to which may be added evidence of intestinal obstruc- 
tion sxich ns abdominal distension and vuible peristalsis of the 
small intestine. Belief is afforded by a short-circuiting operation 
or by resection of the affected area. 

Prognosis. The outlook varies with the particular typo of 
abdominal tuberculosis, and also with the age. In general terms 
the outlook is grave when the disease occurs under two years of 
age, but improves steadily os the child gets older. ^ The presence 
of tuberculosis in other parts, especially in tho lungs, affects the 
prognosis adversely. 

The most Iiopeful cases arc those of tabes mesenterica. Under 
careful and prolonged treatment oven largo glandular mas-'cs 
may gradually subside, until after a matter of several months, or 
raoro usually years, the child can bo pronounced cured. The 
possibility, Jiowever, of a general infr^tion vid the blood stream 
is always present so long ns tbero is active disease in the glands, 
and tho likelihood of this accident is greatest in the early years. 
On thb account the prognosis should always bo a guarded one. 

* Crolin, D U ftoltd, /pur, ytijne., 1032,99, 1323. 
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^Vhen tuberculous peritonitis has arisen, the outlook is a little 
better in the ascitic variety, although it may happen that the 
fluid_is soon absorbed and the caso changes to the plastic type, 
but even so the abdomen is capable of remarkable recovery, 
and it may be said that except during the early years a hopeful 
attitude is usually justified. 

Treatment. The two most important aspects in the treatment 
of abdominal tuberculosis are rest and fresh air. If the child can 
be nursed at the seaside, so much the better, and in this coimtry 
the varioiw resorts on the Kentish coast are most suitable, while 
for those u’ho can afford it the sunshine and fresh air of the So'iss 
Alps is excellent. Except in the most severe cases with a 
swinging temperature, open air treatment should be employed, 
and the child should lie out of doors for most of the day. During 
the warm months the trunk and limbs should bo exposed to the 
sun and air for gradually increasing periods, and even in the 
colder months short exposures to the midday sun in a comer 
sheltered from the wind are beneficial. The effect of sunlight and 
fresh air playing on the skin is much to be preferred to exposure 
to artificial ultra-violet light, although if tho child cannot be taken 
to the seaside or the country artificial sunlight should be used, 
but its effect on the general health needs to be very carefully 
watched, and over-exposure at tb© beginning of treatment must bo 
particularly avoided. Ultra-violet light is likely to do more harm 
than good when the temperature show's a big daily swing. Rest is 
perhaps even more important than fresh air, and lb© rest needs to 
bo thorough. Skilled nursing is required, as the child should do 
nothing for himself, since anything less than this implies inade- 
quate rest. The child should lie on his bock all day on a bed or 
spinal chair which can be wheeled on to a balcony. Tho clothing 
needs to he w’arra, but tho child should not be so muffled up that 
only tho face can be seen, since this removes much of the benefit 
of the open air treatment. Gentle massage to the limbs helps to 
maintain their tone, and is a useful adjunct. 

The diet should be of plain faro, but nourishing, and served 
attractively. “ Roughage ” should bo avoided, especially when 
there is any diarrheea, while if there is tabes mesentcrica with 
tho passage of pale fatty njotiojiB, tho fat in the diet must be 
curtailed and the milk should bo skimmed. Othenrise the diet 
should be made up of fresh boiled milk, milk puddings, butter, 
®gg8. white fish, meat broths, pounded chicken or veal, a little 
well-boiled potato and sieved green vegetables, ami woll-stewcd 
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fruit. Cream may bo given, provided that it comes from a reliable 
source and does not interfere with the apj)etitc. 

Of medicines, cod-liver oil and malt is useful, but children 
sometimes take exception to its taste. Plain extract of malt 
may then be used instead, in combination with creosote (m. J). 
\Mien diarrheea is troublesome, small doses of castor oil should bo 
tried, combined with opium, as in the following prescription : — 

R. 01 ric. m. 3. 

Tinct. opii m. J. 

Mue. acacia q.s. 

Aqua menth. pip. ad 5i- 

One tcaspoonful thrice daily, 
for a child of one to two j^ears. 

Salol (gr. 1) or iodoform (gr. J) made up in on emulsion have 
also been recommended. 

Inunctions of cod-Uver oil, mercury, and iodoform into the 
abdominal wall have been widely recommended, and there is no 
doubt that drugs can be absorbed in this way, but it seems para* 
dozical to advise complete rest and at the same time to massage 
the abdomen, for surely if rest is essential for the healing of a 
tuberculous lesion this is hardly to be obtained by massaging the 
site of the disease. Moreover, there is no good reason to suppose 
that a drug rubbed into the anterior abdominal wall is any more 
likely to reach glands situated on the posterior abdominal wall 
tlian would inunctioits over other ports. 

Treatment by injections of tuberculin bos had a considerable 
trial, although in the few cases in which the author has used it 
it has seemed to make but little difference. It is important to 
employ small doses, beginning with 1/100,000 mgm., and if this 
is not followed by any reaction to repeat the injection at ten 
day intervals. 

Lastly comes the question of surgical treatment. Although 
good results have been recorded in the ascitic form of tuberculous 
peritonitis by allowing the ascitic fluid to escape, figures show 
that such a result is not to be relied upon, indeed it is likely 
that the mere presence of the fluid ha.s a value in keeping the 
layers of peritoneum apart, so tending to prevent tho formation 
of adhesions. Drainage of the fluid should not be resorted to 
until medical treatment has had a thorough trial over two or 
three months. WTicn tho peiitomtls is of the plastic variety 
laparotomy is a most undesirohle adventure, for it is often 
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impossible to tell when the peritoneal cavity has been reached, 
but it must sonietimes be undertaken when acute obstniction 
arises from tuberculous bands and adhesions. 

Prevention. \Vlien a child already has pidmonary rtiberculasis 
it is practically impossible to prevent infected sputum reaching 
the abdomen. Steps can, however, be taken to prevent abdominal 
infection from tuberculous milk. Something has already been 
accomplished in this direction by the grading of cow’s milk, 
but much more satisfactory is the increasing custom of sterilising 
milk by pasteurisation or boiling, and, tmless tuberculin-tested 
milk is used, all milk ^ven to children should bo rendered 
safe by one of these two methods of sterilisation. One is sometimes 
asked up to what age children should be given sterilised milk. 
.The answer should bo throughout childhood, for the sterilisation 
of millc in no way impairs its nutritive value, and the rest of the 
diet will contain sufRcient vitamin C to counteract the email 
amount of this vitamin destroyed in the sterilisation of milk. 
It has been suggested that small doses of tubercle bacilli may enable 
the child to acquire immunity to the disease, in fact this is tlio 
basis of prevention by B.C.G. vaccine— nn oral vaccine of tubercle 
bacilli which hare previously been rendered avirulent. But to 
apply this argument to the giving of unboiled and possibly infected 
milk is thoroughly mischievous, for not only is it impossible to 
regulate the dose of tubercle bacilli given in this way, but the 
organisms are virulent, and furthermore the chance of a 
generalised dissemination of tuberculosis from a small focus of 
infection is greatest in the early years, at a time when milk 
forms the bulk of tho diet. 
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DISEASES OF THE LIVER, GALL BLADDER, AND 
PANCREAS 

DISEASES OF THE LIVER 
Jaundice 

Jaundice in the A’etebom. Of the various causes of jaundice 
during the first month of fife, simple or physiological jaundice 
(p. 24), ictonis gravis (p, 25), infective jaundice (p, 27), sj^ilnl* 
itic jaundice (p. 658), and acholuric familial jaundice (p. 447) 
nre described in other chapters. There remains jaundice occurring 
in association with congenital obUtemtion of the bile ducts. 

Jaundice in Association with Congenital Obliteration of the SUe 
Ducts 

In this condition jaundice appears after a week oc ten da^*); and 
gradually deepens, the illness eventually terminating fatally after 
dragging on for perhaps several months. The condition has occa* 
sionally been recorded in more tlian one member of a family. Boj*3 
are more likely to be affected than girls. S^-philia is not a cause, 
although an instance of syphilitic stenosis of the bile duct in a 
newborn child lias been reported. 

Symptoms. The infant usually seem.s healthy enough nt 
birth, and jaundice seldom appears before the second week ; 
to begin with it may fluctuate in degree, but tJie tendency w for 
it to get progressively worse. The stools soon become clay- 
colourcd, the urine becomes dark brown bile pigment, the 
liver gpidually enlarges and becomes increasingly firm, and the 
spleen is abo palpable and may reach as. far as tho umbilicus. 
Hferaorrhages may occur into the skin or from the stomach 
and intestines. Tlio general condition remains tolerably good 
for some weeks, but gradually the weight drops, and finally 
the Infant becomes comatose, and dies at some time between 
three and eight month-s of age. 

Pathology. The liver is always affected, and shows a condition of 
biliary cirrhosis. It is cnlargc<l,decply jaundiced, and liasaslightly 
granular surface interlaced with fine white scars. Jlicroscopically 
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the distribution of fibrous tissue is unilobular, and among tho 
strands of fibrous tissue are to be found the remains of obliterated 
bile ducts and often numerous young bile canaliculi. The liver 
cells contain a heavy deposit of bile pigment. The obliteration of 
the bile ducts may affect any portion of tho extra-hepatic biliary 
system. The gall bladder may bo shrivelled and even difficult to 
recognise, and a part or the whole of the common bite duct may be 
represented by an impervious fibrous cord. Tho obliteration is 
easily demonstrated at autop^ by opening the duodenum and 
pressing along tho line of tho bile passages. In the normal infant 
bite can be expressed in tliis way into the duodenum. Occasionally 
biliary cirrhosis occurs in infants in whom the extra-hepatic bile 
passages are patent, although tho symptoms do not differ from 
those given above. It is probable that in these cases there is an 
obliterative cholangitis confined to the intm-hepatic biliary 
system. 

The explanation is uncertain. In his original description of 
the condition Thomson held that the cirrhosis was secondary to 
the obliteration of tho bile ducts, while RoIIeston looks upon tho 
cirrhosis as the primary condition, brought about by toxins 
derived from the mother during pregnancy and injuring the 
foetal liver, and giving rise to a descending obliterative cholangitis. 

Diagnosis. This form of jaundice can bo distinguished from 
physiological jaundice by its later onset, its progressive deepening, 
and by tho paleness of the stools. Ictcnis gravis oppears earlier, 
and is a more urgent condition, and is accompanied by an erytliro 
blastaemia. Tho abnormal fragility of tho red cells will help to 
distinguish cases of acholuric jaundice. 

The outlook is hopeless. Treatment is of no avail. 

Catarrhal Jaundice 

Tllup isr lAlw muifv* emmmnv *thnr oi^juuuull'tr avftji’' wtlir »ti.*umtvW 
period. The disease reaches its highest incidence between four 
and ten years of age. The sexes arc equally affected. Although 
tho condition may be met with at any time of tho year, there is a 
maximum seasonal incidence in the autumn months. 

Catarrlial jaundice for the most part occurs sporadically, and 
there is but little risk of tho condition spreading to others who 
have been in contact with a case. On tho other hand, tho disease 
does occasionally occur in small epidemics, such as in schools, or 
may affect several members of a family. It has generall}' been 
hold that the incubation jJcriod in the infectious cases is about 
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four (lays, but re<»nt investigations have shown that it lies more 
probably between three aiwl five weeks. An, iiicubation jieriod. 
as long as this makes it likely that children exposed to n common 
source of infection w-iU eventually develop their jaundice within 
three or fomr days of one another, and thtts appear to have infected 
each other within these few days. The nature of the infecting 
organism is unknown, cultures of the blood, stools, and urine 
failing to show any pathogenic organism. It is most probable that 
tlie infection is ait-bomc, spreading from case to case by 
droplets of sputum. 

Symptoms. There is usually a hi.story of gastro-intestinal 
disturbance for three or four days before tJie jaundice makes its- 
appearance. During this stage the child runs a temperature of 
2 or 3 degrees and is irritable and disinclined to take food, the 
tongue becomes furred, and the breath is unpleasant. Vomiting 
is usual, and may become frequent, and there may be some 
mild abdominal pain. The borvels are usually constipated, hut 
there may be diarTliffia for a doy or so, and the stools moy bo 
offensive. After three or four days the temperature falls, and 
the motions then become white or clay-coloured. Jaundice first 
appears itt the conjunctivae, and within a day or two the skin 
becomes jaundiced, the colour varying from a palo lemon to a 
deep yellow. Bile pigments npjiear in the urine shortly ofter the 
eyes are discoloured, the urine becoming broken ami staining the 
clothes. With the appearance of jaundice the pulse tends to 
liecome slow, and the skin may itch, although this is not so often 
complained of by children os by adults. If the child is examined 
in this stage the liver is found erdarged, reaching two or three 
fingersbreadth below tlio costal morgin, and it may be slightly 
tender. Tlie spleen is sometimes iwlpable, but not always so ; 
it seldom extends more than one or two fingersbretidtii below the 
costal margin, and is not tender. The Van den Ilergh test gives 
a biphasic reaction, indicating that the jaundice is partly obstruc- 
tive and partly duo to disonlered action of the liver cells, and the 
bnirubin level m tije serum may rise to ns much as ten tinu^ tljc 
normal. 

Pathology. The opjK)rtunity of studying the liver seldom 
anscs. llie condition is regard*^ ns infective, the illness beginning 
u itli ft duodenitis, whence the infection ascends the bile pa<<.‘»agc«, 
causing an obstructive chobngitia and eventually involving the 
liver. It is however possible that the infection may be blood- 
borne to tlie liver and thcn(» descend the bllo pastiages. 



CATARRHAL JAUNDICE 


257 

Course and Prognosis. The outlook is almost invariably good. 
The jaundice begins to fade after about a week and recovery Is 
generally complete witliin a fortnight. There are, howewr, two 
possible alternatives which must always make one treat this 
disease trith respect. Occasionally the jaundice deepejis while 
the liver shrinks in size, and the child sinks into a dronsy state 
to succumb in a few days from acute necrosis of the liver. In 
others the jaundice persists for several weeks or months, and the 
liver slowly becomes more and more firm and fibrotic. (Sub- 
acute necrosis : biliary cirrhosis.) The later history is tlien 
likely to be one of repeated attacks of jaundice, each leaving the 
bver more damaged. 

Treatment. The child should be nursed in bed, even though 
the jaunthce may be of the mildest. As to diet, simple fluids 
such as lemonade or barley water may be given plentifully, and 
should be well sweetened. Fat should be entirely eliminated from 
the diet tintil the jaundice has completely disappeared. During 
the first few days Eenger’a Food made with skimmed milk, or 
chicken broth, or fruit jellies, may bo given, but often semi-solid 
food in any form is not tolerated, and only a purely fluid diet is 
possible. As the appetite returns the diet should contain plenty 
of carbohydrate, honey, jam, toast, fruit and cereal puddings 
made with skimmed milk Iwing suitable. 

Drugs. At the outset it is usual to give a brisk purge, a grain 
of calomel being the most suitable, ^hereafter salines and 
biUary antiseptics should bo given. Magnesium sulphate has a 
valuable cholagogic effect and may be given in half-drachm doses 
tiinjc times a day. Repealed small doses of calomel (gr. •§ ter 
die) are useful, or other biliary antiseptics such as liwmuth 
salicylate gr. 10, or hoxamitio gr. 3, may bo prescribed. 

Accfte Necrosis of the Liver (Aevio FcJAtk- AtiVff/Ifyl 

This is fortunately a rare occurrence in chilcUiood. Tlic 
majority of cases begin as' a simple catarrhal jaundice. Tlio 
condition has occasionally followed the too rigorous arsenical 
treatment of syj)hilis, and also occurs in delayed cldorofomi 
poisoning. A closely analogous condition arises in poisoning by 
phosphorus. 

Symptoms. The early symptoms will os a rule bo those of 
catarrhal jaundice, and include fever, loss of appetite, and vomit- 
ing, followed inn few dnj's by jaundice. Instead of following the 
usual course of catarrhal jaundice, however, the fever continues, 

PIS rHiiminop. 9 
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vomiting persists, tbc jnniidice deepens, and hajmorrhngea ate 
likely to appear in the skin or may occur from the stomach or 
bowel. The urine becomes scanty, heavily pigmented with bile, 
and albuminous, and on microscopical e.vomination may contain 
crystals of leucine and tyrosine. The liver rapidly diminishes in 
•size and soon cannot be felt, and the area of liver dulness may l>c 
reduced to one or two intercostal spaces or may even ebsappear 
entirely. 

Towards the end the teropemturo fnll.s behnv normal, and 
symptoms of a profound toxic inllttencc on the nervous system 
apjKjar (choUemia).* The chihl Incomes more and more dronsy, 
but this may give place to period.s when he sit.*? up wailing or 
screaming, and refusing to l»c comforted. Local paralyses such a'* 
squints or weakness of the palate may appear, and tlio plantar 
responses may liecome extensor. Within a few days the child 
passes into a terminal state of coma, wliich moy be interniptcd 
by conTuIaions. 

Pathology. Po.st-mortcm c.vammation shows the liver to bo 
considerably ehninkcn awl soft, with its capsule wrinkled. On 
section, the organ is made up of ye.llow and red areas, the former 
containing liver cells in an adi-anccd siafo of fatty degeneration, 
while in the latter the do.Htniction of the liver tissue is even more 
pronounced, and there are large hajmorrhagvc extnvvnsations, 

Prognosis. Cirscs that nm an acute course such as that 
described above arc almost invanably fatal after an illness of two 
or three weeks. Occasionally the course is le.ss acute, and then 
after several weeks of grave illncv* n slow recovery may l>o made, 
but is likely to l>e follow c<I by recurrent attacks of Jaundioe with 
progressive fibrosis of the liver. 

Treatment. Elimination of toxins should be promoted by 
securing a free action of the skin and bowels. The most hopeful 
lino of treatment is to give intravenous salino containing o per 
cent, glucose by the continuous drip method described on ]>. fit*, 
the treatment Ixdiig continued for scwral day.s. 

Subacute Necrosis of the Liver 

This condition also begins m the same way as jioos catarrhal 
jaundice, but the Jaundice persists for several months, and the 

* Cliot-^mla i* ft toxic cnnUiCKm mrt with in ponditioni wIiicJi |ii\oIvc ron* 
losa of li\cr function, and » anslu^mis to ura.mla in n'nivl iIiscam’. I»it 
juft ft* tinDmift i» not duo inerciy to on ftccutniilulion of urea in the blood, «'> 
cholv'mia is not duo siinply to tho |inMcooa of bilu tn thn btiod, indivnl fatal 
cliol-»mia may taLo plnco in (bo abeence of JauiMiire. 
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liver, ^vhile remaining enlarged, gradually becomes noticeably 
liarder. The spleen also becomes enlarged and firm. Wicther 
bile pigments continue to appear in tho urine depends on the 
degree of jaundice, but the stools soon regain tlieir colour. The 
wliole course is likely to he spread over se\'eral years ; jaundice 
of a mild degree may be constantly present, but more usually 
recurs at intervals, lasting for perhaps a few days or for several 
weeks, and disappearing completely between times. Clubbing of 
the fingers, i)oi3’cytha;ii}ia, and tyanosls may slowly develop. 

At post-mortem exammation the liver is enlarged and bilo- 
stained. Its surface is nodular, the nodules consistiug of clumps 
of regenerating liver cells (nodular hyperplasia). Between the 
nodes are troughs of atrophie<l liver tissue undergoing fibroblastic 
change. Among the fibrous tissue jnay be seen manj’ new-formed 
bile canaliculJ. 

The outlook is poor. Peath maj' coinc about during an acute 
recurrence of jaundice. Several instances have, however, been 
recorded In which survival has been maintained, probably oTsing 
to the formation of new and functioning liver tissue. Treat- 
ment is largely symptomatic.' I>ong rest is essential, and a 
course of biliary antiseptics such as hoxnmine and salicylate-s 
should bo given. 

Cirrhosis of the Liver 

Cirrhosis of the liver is rare in childhood. Forbes was only 
able to find 40 instances in a series of 6,500 post-mortem 
examinations on children at Great Ormond Street, The sexes 
are equally affected. The type.s of cirrhosis aro similar to 
those of adults, and niaj' bo divided into : (i.) multilobular, 
or portal ; (ii.) unilobular, or biliary ; (iii.) pericellular; the last 
being duo to syphilis. ^Yhilc in adults tho multilobular variety 
fa the most common, in chifdhootl tho majority aro of the 
biliary tyjic. In 48 cases in children under twelve j’cars of age, 
I’oynton and Wyllie found bijiaiy cirrhosis in 24, and syphilitic 
cirrhasi.s in 19. 

Although tlie symptoms of cirrhosis in childhood show no 
great differenco from those encountered in adults, {Hflfercnt causes 
operate in the j’oung. Alcoholism scarcely' needs to bo considered, 
nor are the common causes of obstructive biliarj' cirrhosis in 
ndvilt.s, such as impacted gall stones or new growths of the hea^d 
of the pancreas, met ^yitll in children. 

Multilobular Cirrhosis. Tliis, the rarest of the three mam 
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dirisions of cirrhosis, may be present at birth. The 3’oungcst 
case obsened by the writer was in a boy aged fire months. The 
condition niaj' nOect succc&rivo members of a family. The origin 
of the disease is quite obscnre, but it seems Jikel}' that maternal 
toxins elaborated daring pregnan<7’ may reach the fmtal lirer 
and initiate the process. 

> - • - ' -t The child maj’ I jc brought on account 

of enlargement of the abdomen or 
because of failure to grow. On ex- 
amination the liver is found to bo 
considerably enlarged, and is firm and 
not tender, and the spleen is also 
enlarged. Telangiectases appear on 
the checks and nose, the superficial 
ftbtlominal veins may be distended, and 
ascites is likely to occur. If jaundice 
appears it only does so tenninall^’. 

ilie interference with growili be- 
comes a more and more noticeable 
feature as tho cliildrcn get older, but 
although they become considerably 
stunted in height, they gonerall}’ re- 
main plump until to’tvnnls the end of 
(he illness. The mentality is unim- 
pairetl, although the physical handicap 
may lead to neglect of proper education. 

'fhe outlook is ultijuately bad. Death 
from choIa*mia usiinlh’ comes alfyut 
within ten years. 

Til© treatment is purely’ symptomatic. 
Biliary Cirrhosis. The two chief 
forms of biliary cirrhosis, one in associa- 
tion with congenital obliteration of tho bile ducts, and the other 
accompanjing subacute necrosis of the liver, luivo already been 
dealt with. 

Pericellular (Syphilitic) Cirrhosis. Tliis condition is considered 
in a later cJiaptcr ; suffice it here to say that it is one of the most 
common forms of cirrhosis to be met wth in children. Tlie condi- 
tion niaj' be present at birth, or mnj' appear within a few u'c^ks, 
and is likely' to l>c accompanied bj* jaundice. Microscopical 
examination of the liver at this stage shows a fine network of 
fibrous ti'jsue compressing and destroying the hepatic cells. Special 
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staining methods will reveal the presence of numerous spiro- 
diffites. 

Syphilitic cirrhosis may also appear in a tertiary form in older 
children. At this stage the surface of the liver is likely to be 
irregularly bossed and scarred from the presence of multiple 
gummata of varjdng sixes. Jaundice in these cases is variable, 
and is often a late sjTnptom. 

Fatly Liver 

Fatty degeneration of the liver is a common hnding at the 
post-mortem examination of children. It is almost always 
present, and to a severe degree, after death from acute gastro- 
intestinal disorders in infancy, and may in fact be the only 
abnormal feature of the autopsy. It is also often present in 
young children who die from acute infections such as broncho- 
pneumonia, and is invariably present in diabetic conia. It is 
also found in the grave an«nuas, and occurs in chronic venous 
engorgement of the liver. 

It may bo seen from the list given abovo that fatty degeneration 
of the liver occurs as a secondary condition, and is seldom likely 
to bo diagnosed during life. That it plays an important part in 
determining the outlook of any illness in wliicli it occurs cannot 
be doubted, and in the face of aento Unease nn attempt should be 
made to prevent it by seeing that the child has a plentiful supply 
of simple iluid, and such easily assimilable carbohydrato as' 
glucose. 

, Von Gierke's Disease (Hepatoraegaba Glycogenica) 

This tare condition was first described by Von Gierko in 1029, 
and is duo to an inability of the liver to rid itself of glycogen. 
The disease dates from birth. The child xs likely to be brought 
on account of su'olling of tlxe abdomen, u-liieh ou examination is 
found to be caused by a very enlarged and'firm liver. Tiio great 
size of the organ has been shown to bo duo to distension of its 
cells with glycogen. The spleen is not enlarged, which may help 
to distinguish tlicsc cases from cirrhosis of tho liver, nor is jauiidice 
a symptom. 

Owing to the inabilitj’ of the liver to give up its glycogen, tho 
Wood sugar i.s low, and os a result tho oxidation of hits is incom- 
pletely carried out, and eo traces of ketone bodies aro constantly . 
pre.sent in the urine. An injection of adrenalin fails to produce 
the customarj* rise of blood sugar. A certain xlegree of stunting 
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gradaally ap^HJans, which Ellis 1ms suggested nmj’ be diio to the 
constatitly low blood sugar, 

3Iost of the cases liave died in the early years of childhood from 
so«\e iiitercurrent infection. 

Tuberculosis of the Liver 

This is generally seen in its miliary form, the liver being afTected 
in compaijj* with other o^ns ns part of a genemliseii railiarj* 
tul)erculosl‘i. 

As a rare ermdition laigo ureas of cascafiiig tubereidosis may 



develojj in tlie ijvcr (massive tiibercuhnw) It is generally thought 
that in these eases the bacillus reaches the liver by way of the .bile 
ducts, giving rise to a tuberculous pericholangitis with the develop- 
ment of caseous areas in relation to the inlra -hepatic bile pawages. 
It is also jv>ssiblc that infection may rc;ich tijc Uver directly from 
the i)eritoneum, ns poemed probable in an iiL'tanco reconled by the 
wTitir. The caseous areas vary considerably in size, and may 
sometimes occupy nearly the whole of a lolre. infrequently 
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they rupture into the bite capillaries, leaWng a cavit}’ v^liicli 
becomes deeply bile stained, 

Jlassive tuberculosis of the liver usually lasts several mouths, 
and may give rise to no s|)ecjfic symptoms beyond cojisiderable 
enlargement and irregularity of the liver. Jaundice is uticommon, 
and the condition is very likely to be mistaken for cirrhosis, but 
the presence of a chronic focus of tuberculosis elsewhere in the 
body, such as in the bones or joints, should arouse suspicion. 

Tile prognosis is bad, for tlie disease lends to a fatal issue 
after a year or so. 


New Growths of the Liver 

Malignant disease of the liver is very rare in children. Both 
primary sarcoma and carcinoma have been recorded, generally 
in the first year or two of life, and give rise to great enlargement 
of the organ. The condition is always fatal. Pepper’s tumour 
of the suprarenal, which occurs during the first few months of life, 
also gives rise to malignant invasion of the liver. Innocent 
tumours such as angiomata and adenomata are occasionallj’ mot 
with at autopsy, but have no clinical sigmficance. Congenital 
cystic disease of the liver is very rare, but has been recorded in 
association with congenital cystic disease of t)je kidneys. Tlie 
cysts arc of small size and do not give ri«o to symptoms during 
life. 


DISEASES OF THE CALL BLADDER 

Diseases of tho gall bladder in chihihood arc rare. Tlie great 
majority of the rccorrled cases are associated with cholelithiasis — 
this was so in 140 out of 226 instances of gall bladder disease 
occurring in children under fifteen years, collected by Potter,* 
the remainder being for the most part examples of acute chole- 
cystitis. Cholecj'stitis as a complication of typhoid fever is 
also rare, but Bollestoii and McNeo refer to four children between 
tiirec and ten years who were affected in thU waj’. 

Cholelithiasis. Gall stone formation ia cliildrcn Is so rare as to 
1)0 of little clinical importance. Tlie majority of case.s are found 
within the first few montlw of life, tho .■stones being very small, 
black in colour, and consisting clucfly of inspissated bile. No 
treatment is called for. In the few recorded cases of gall stones 

• Poltcr, A. H., Surg., Gjp*. a»Kf OlM., 1028, 46, “05. 
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in older cliildrcn the symptoms Iiave not differed from those in 
adults. They may occur in association with acholuric jaundice. 

Acute Cholecystitis. Tliis may arise from eorae blood-borne 
infection, or may he secondary to typhoid fever or appendicitis. 
Tl>o pjTnptoras consist of pain and tenderness over the gall 
bladder, fever, vomiting, chills, and rigidity of the right upper 
quadrant of the abdomen. Jaundice is not usual. Treatment 
consists of -warn applications locally to reUevo the pain, salines 
(magnesium sulphate) by mouth, and such hiliarj’ antiseptics 
n.s salicylates or hexamine. 

Chronic Cholecystitis. This may follow typhoid fever or may 
bo the result of a hlood-bome infection. In the case of a boy 
aged ten years ' the symptoms consisted of recurrent attacks of 
severe alxlominal colic with tenderness and rigidity over the gall 
bladder, which was enlarged and palpable. A faint icteric tinge 
followd the cri.ses of pain. 

Cholccyi<tc( tomy offers the most Mtisfnctory Jiiie of treatment. 


DISEASES OF THE PANCREAS 
Acute Pancreatitis. Except as -a complication of mumps, 
acute p.increatitis is of great rarity in childhood. The condition 
also uncommon after mumps, although during small epidemics 
its incidence has on occa.rion risen os Jiigli a.s 20 per cent. As a 
rule acute pancreatitis following mumps begins about a week 
after the onset of the parotitis, but in 5 out of 110 instances 
collected by Fnmum the pancreatitis nctunU}- preceded the 
parotitis. 

The symptoms consist of severe epigastric pain and tendernesss, 
urgent Tomiting, fever, ami rigiiUty of the upper part of the 
abdomen, followed by signs of collapse. Tiie outlook for cases 
that follow mumps good ; the symptoms begin to sulwido 
after a few days, and a recovciy w usually made without the 
oncftfiidLy of aurgjcaL intncvimrino,. 

Treatment consists of complete rest, n light fluid diet, small 
doses of opium to relievo tho pain and check the vomiting, anti 
the application of an ice bag tt> tho epigastrium. 

Chronic Pancreatitis. Tliis may arise in cjuldhood os the rc.«ult 
of clironic infections, and is mo«t TOmmonly met with in nssocli* 
tion witii congenital Byphilia.wben small gummota may bo present 

> SlieMon, tv., aiiiJ £diraril«. II. C., Lancel, lOSI, 83. 
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as well as a more diffuse interstitial fibrosis. The internal secretion 
of the pancreas is not as a rule affected. If clinical signs arise they 
will be due to interference with the external secretion of the gland, 
and may include Btcatoirlioja and the passage in the stools of 
undigested muscle fibres. 



CHAPTER XUI 

DISEASES OF THE URINARY SYSTEM 

Speakiko broadly, tbe diseaMss of the urinary tract in childhood 
differ but little from those that affect ndulta, although in early 
life the ej’mptoms are likeli' to be less easily localised, and tJiere' 
fore the roiitine examination of the unne becomes a most 
important part of the examination of a child. In infancy the 
amount of urine pas.«ed each day is relati%'ely greater in pro- 
portion to the body-\\ eight than in later years, largely becavisc of 
the entirely fluid nature of the diet ; at the some time, measure- 
monta from day to day show wide difference**, prohshly hccauso 
the amount of fluid lost by the siooU is so variable. 

The collection of a specimen of urine from young children 
sometimes presents practical difficulties. Infants are most likely 
to pass urine immediately on uaking up or at the end of a fectl, 
and therefore a s])ccimen w mast easily obtained at the«o times, 
In infancy also the bladder b more an abdominal than a jielvio 
organ, and because of tins, slight pressure over the hypogastrium 
may start a flow of urine. If the ajiccimen is required urgently 
a skilled nurse may employ other methods, for instance, in male 
infants a short stout test-tube can he attached to the penis by 
strapping, the test-tube resting between the thighs, and if the 
end of the jjenis is first tlioroughly cleansed a specimen obtained 
in this way is sufficiently sterile for ordinarj’ cultural purpo.'vs. 
In female infants a sterile spedroen is easily obtained by passing 
a small rubber catheter. If a microecopical examination of the 
urine for pus cells b all that b required, a.s for instance in the 
diagnosis of acute pyelitis, the sterility of the specimen b not 
important, and it may then be sufficient to place the child on a 
mackintosh sheet spread o\’cr pillows in such a nay that the 
centre of the mackintosh forms a pouch into which the urine can 
collect. 

• Pain arising from the urinarj’ tract h not uncommon in infancy, 
but we may sometimes be mbled by a story that t lie baby scream'? 
every time lie jwsges water, for it may really be that ho passes 
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wuter every time he screams. It is quite likely tliafc the rigid 
contraction of the fthdoniinal wall when an infant is screaming 
is Bufficient to compress the bladder and so lead to urination, 
just-ns an infant will often micturate when the hypogastrium is 
being palpated. In male infants a common cause of screaming 
during micturition Is the presence of a small ulcer at the urinarj' 
meatus. It usually occurs in circumcised iirfants, and is partly 
the outcome of the unprotected glans chafing against a rough nap* 
kin. Other cases are a-ssociated ndth a very small urinary meatus 
of pin*hoIe size, and the ulceration is then likely to recur again 
and again. The ulcer is often so minute that close examination 
is required to discover it. The exudate from it dries into a scab 
over the meatus, and tho bursting open of tliis seal makes micturi- 
tion painful, and not infrequently a few drops of blood precede 
the passage of urine. Treatment consists of covering the glans 
with a piece of gauze freely spread srith vaseline, and in pajing 
careful attention to changing the napkins as often as necessary 
to keep the parts dry. It is also a good plan to rinse the napkins 
in a solution of boracic acid before they are dried. A pin-hole 
meatus should be enlarged by making a small downward slit in 
it, stitching back tho sides to prevent the incision from quickly 
closing again. 

Painful micturition may also be due to o highly acid urine 
coming in contact with reddened and excoriated buttocks. Tlie 
<Uot will then require overhauling, especially cutting do\vn any 
exce.‘-8 of fat or sugar, and small doses of potassium citrate should 
be given. The passage of crystals into tho imne may aUo lead to 
considerable dysuria. Tho commonest offenders are uric acid 
crystals, wiiich ore excTetwl' abundantly during the first few 
weeks of life, and may give rise to attacks of renal colic with 
screaming and vomiting. Sforo rarefy the passage of osafate 
crystals accounts for the symptoms. Relief is given bj' increa-sing 
the intake of iluid and by giving alkalis. 


ALBUMINURIA 

A trace of albumin in the urine is found In many conditions, 
without amounting to nopliritis. It is often prc-'ient when there 
is high fever, and m.ay thus be found during tonsillitis, pneumonia, 
and so on, and It is also present during acute or chronic cardiac 
failure. 
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Orthostatic Albuminuria (Postiiml, Cyclic, or Functional 
AlbnminuriA) 

Tho essential feature of this condition consists of the passage 
of albumin in the urine after the cliild has been up for a few hours, 
although the specimen pa^d immediately on rising in tho morn- 
ing 13 free of albumin. As a pile the albumin is only present in 
traces, hut it may be enough to form a thick cloud. Analysis of 
the protein shows that it conaists largely of globulin. 

Orthostatic albuminuria is most commonly met \rith from about 
the sUth year until puberty, and there is often a history that the 
child has been growing quickly and is showing signs of physical 
fatigue. One may frequently’ suspect the presence of this type 
of albuminuria merely by noting the stance of the child, uho 
instead of being erect stands in a saggirig, dejected attitude, 
the chin drooping on the cheat, the chest ihttened, tho scapahe 
sticking out, tho abdomen bulging fonvard, and tho normal 
lumbar lordosis being much exaggerated. Frequently other 
features are present whicli serve to inertaso the dobilitateil state. 
Pressure of school work, chronic infections, espcciallyin tho throat, ' 
a disordered digestion, and constipation, are not infrequently 
present. Anajmia, palpitations, and fainting attacks are likely 
to occur. 

Several explanations of functional albuminuria have been 
advanced. Tho usual reason that is given is that it is caused by 
venous engorgement of the kidney, which mdy bo due either to a 
general visceroptoBia affecting the kidneys as well as the other 
viscera or to stretching of the renal rcs-sola owing to the lumbar 
lordasis. That the assumption of tho erect posture is in some 
way a contributory factor cannot be doubted, although Samuels ’ 
lias pointed out that if food is withheld when tho child gets up the 
albuminuria does not ap{)enr. A deficiency' of calcium ions htis 
also been blamed, and certainly the albumin may cease to appear 
after pring calcium salts. Others have pointed out that the 
nlburainuria of nephritis may show the same telalion to posture 
at a time when tho nephritis is recovering, and therefore have 
looked upon orthostatic albuminuria as tho relic of some slight 
previous kidney disease. 

Diagnosis. Tlio diagno.»»s is generally an easy matter. S]>eci- . 
mens of urine should be collected before the child rises ia the 
moniing, at midday, and in the evening, and bo tested for 

I SamiM-I«, Amer. Jour, Dit CkdJ., 102?. 37, 307. 
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albumin. If more e.’Ctensive tests of renal function aro carried 
out they will be found to bo normal. The outlook as regards 
kidney function is quite good, and as a rule the. condition passes off 
at or before puberty. 

Treatment. From the point of view of treatment orthostatic 
albuminuria should be regarded merely as a symptom of debility, 
and treatment must therefore bo directed tou’ards improving tlj© 
general healtli. In the first place any foci of infection must be 
sought out and dealt with, Tlio <bet should be a generous one, 
and there is no need to withhold protein from it. A regular 
amount of ilnily esefeise, short of fatigue, is valuable, and special 
exercises to improve the posture should be carried out. Careful 
attention must be paid to the regular action of the bowels, and a 
general tonic such as Easton’s syrup (10 to 15 drops ter die) 
should be described. A short course of Calcium Gluconate or 
Calcium Lactate (gr, 10 to IS ter die) is useful. 

Other Abnormal Constituents 

The passage of uric acid crystals during the first few weeks 
after birth has already been mentioned. Post-mortem ecramina- 
tion of infants of two or three weeks of age commonly reveals 
Ijeavy deposits of uric acid crj'stals in the connecting tubules of 
the Iddneys, whore they may be seen %ritli the naked eye os bright 
yellow streaks converging towards the apices of the pyramids. 

In older children, deposits of urates in the urine are not un- 
common during times of fever and eometimes after strenuous 
exorcise, and may bo sufGcicnt to make the urine eloudy and 
stain the chamber pink. The popular notion that the passage 
of urates denotes a rheumatic tendency is incorrect, and the 
Jtomely remedy of withholding meat from the diet makes no 
diiTerenco and is unnecessary. The condition rapidly subsitlcB 
under a liberal supply of fluid together with small doses of potas- 
sium citrate. Oxalate crystals are occasionally present in small 
numbers and are then symptomlcss, but they may sometimes 
appear in slmwcrs and may then give rise to hsematuria and renal 
colic. ThU is specially likely during the season of the year when 
rluibarb, spinach, and strawberries aro available. 

A child is occasionally brought on newunt of a strange colour 
to the urine, and in this connection it may bo pointed out that the 
dyes used in ('olouring sweets may be excreted in the urine, and 
tho urine may also l)e tinte<l if the child sticks tl^’cd material. 
A not infrequent example of this is a palo pink \irino witii a 
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gteenislv efllovcacencc on the top, vrlucU cotues from eating pink 
sweets dyed Tvitli easin. The colour is quite unlike the red or 
smoky tint due to the presence of blood. A deep red colour to 
the urine may bo due to the presence of free hicmoglobin, which 
can be distinguished from hsematuria inasmuch as the chemical 
tests for blood are positive, but there ate no ted cells to bo seen on 
microscopical examination. Hfcmoglobinuria occurs in paroxysms 
lasting for a few days at a time, and the attacks are often preceded 
by exposure to cold. In childhood the majority of tlie cases arc 
due to congenital syphilis. 

The significance of pjis in U>e urine is dealt with later under 
pyelitis, hut a few words may be said hero of bacilluria. In tliis 
condition bacilli are excreted in tlio urine in such largo numbers 
that when a specimen is held up to the light a shimmering 
cloudiness can bo seen. Bacilluria may occur at any ago in child- 
hood, although it is not common. The usual organi-sm is the 
B. coU, nniiough typhoid organisms or B. prottHs are occasion- 
ally present. It is probable that the organisms have originally 
been derived from the bowel, but hether their continued appear- 
ance in the urine indicates a focus of infection in the urinary 
tract, or whether they are being constantly transferred’ from an 
unhealthy bowel, is uncertain. As a rule the onset is quite 
insidious, although there is sometimes a history of acute urimir}’ 
symptoms at the begtroung. Concomitant evidence of renal 
damage, such a.s jius, casts, or blood in the urine, is seldom 
forthcoming, and nUhough the c.vcretion of bacilli may go 
on persistently or intennittenriy for months or even years, the 
general health of the child is often not appreciably lowered. 
In other cases the intermittent apj»earance of bacilli may bo 
accompanied by low fever. 

Treatment. Simple bacilluria can sometimes IxJ cleared up by 
giving urinary antL«cptics such ns he.xajnine (gr. 4 to 8), or salol 
(gr. 3 to 5). IJberal fluids should also be prescribed. Autogenous 
vaccinea prepared fwjm n c«lt;irc of the urine are sometimes 
effective and in B. coli coses treatment with sulphanilamide or 
mandelic acid is worth a trial (sec p. 300). 


NEPHRITIS 

Although several attempts liavo been made to finil a satisfactory 
* classification of the various types of nephritis, so far none has 
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been evolved which gives complete satisfaction to the clinician, 
the pathologist, and the biocbcmist. 

Tlie difficulty is increased by the very function of the kidneys, 
which is to filter off from the blood tho waste products of meta- 
bolism and other noxious substances which may find their way 
into the circulation. I/ixs of kidney function is therefore bound 
to have repercussions on the rest of the body, and recent 
investigations have shown tliat some of the symptoms hitherto 
ascribed directly to renal damage, such for instance as cedema, 
are in acttial fact dependent on chemico-physical alterations in 
tho blood and body tissues. Bearing this in mind, it becomes 
necessary to regard nephritis not as an isolated affair of the 
kidneys, but to take a broader outlook and view the renal damage 
as part of n more widespread change. 

Turning to tho kidneys themselves, a classification which 
suggests that damage has been inflicted mainly on tho glomeruli, 
or the tubules, or the interstitial tissue, is unsatisfactory’, inas- 
much as ovidenco is generally forthcoming that when one of these 
tisiiucs is invob'od the others arc affected as well. Recently much 
intercut has attached to the pathological conception that tho 
renal changes are in some cases degenerative rather than inflam- 
matory, and to the.so cases the term “ nephrosis ” has been applied. 
Tho outstanding clinical feature of these particular cases is tho 
presence of gross oedema over a long periotl, and without evidence 
of nitrogen-retention in the blood. 

Our pnrp(KO will best bo served by considering nephtiti.s undor 
the following headings : — 

Acute nophritia. 

Chronic oedematojw nephritis. 

Renal fibrosis. 

Acute Nephritis 

Acute nephritis may be met with at any age in childliood, 
hut is least common in infancy. It affects both sexes equally. 
It is now generally accepted that this form of nephritis is the 
result of damage to the kidneys by toxins which are usually 
derived from foci of bacterial infection elsewhere in tho body, and 
the most common organism to give ri.ee to. these toxins w the 
streptococcus, but pneumococcal, staphylococcal, and other 
bacterial lesion.** occasionally form the starting point. Tho 
in^portunee of infections as a forerunner of nephritis is undoubted. 
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and just as an acute infection may l>o followed by on acute 
neiiliritis, eo may recrudescences of n more chronic nephritis 
be associated with exacerbations in some cliroiuc focus of infec- 
tion. In childiiood the most common source of infection lies in 
the nasopharynx, and it is a common story that acute nephritis 
has developed at an interval of a few da^*s or a w eek or tw o ofter a 
sore throat. Of tlic specific fevers, scarlet fever is the one most 
likely to be followed by acute nephritis, and this might almost he 
expected now that w e know that scarlet fever is to be lookc<l u])on 
as n special variety of acute streptococcal sore throat. Acute 
otitis media, and alveolar abscesses in connection wi{h carioas 
teeth, are two other common foci of infection which may bo 
followed by inflammation of the kidneys, and staphylococcal 
lesions of the skin may also be the source of origin. Although a 
careful examination wLU generally reveal some such focus of 
infection, there remain a number of casts fur which no -adetjuate 
cause can be found. £x|)osure to cold and chills arc cited os 
provocative causes, but they probably act simply by maldng the 
child more susceptible to infection. Occasionally chemical ixijsons 
each ns phosphorus, tncrcuiy, and turpentine, etc., may take the 
place of bacterial toxins. 

Symptoms. IV’ith regard to symptoms, acute nephritis may bo 
conveniently described under two headings : 

Acute nephritis without cedema. 

Acute nephritis %vith (edema. 

The difference between these two types U one of degree. In 
the former the lesion iu the kidney principally affects the glomeruli, 
while in the latter the changes are more widespread. All grada- 
tions are met witli, henvever, from the mildest cases, whicli are 
oharactorised by temjiorarj- hoematuria, to the moat severe cases 
which are accompanied by much (edema and retention of nitrugoii 
in the blood, ancl culminate in urtemia and death. 

Acute nephritis imlhoul eedema. This is a very common 
foiTO of nephritis in children. Tlio onset is generally brisk, 
and the outstanding symptom consists of tho pn.'vsngo of bright 
red urine containing much Mood. Apart from tho hicmii- 
turia, symptoms are surjirisingly few- and tho general hcaltli is 
but slightly disturbed. Headneho and vomiting may occur 
initially, and for a day or two tho tomperaturo may be raised a 
few dogrcCT, but is as often normal. There is no iviin or tendernes'' 
over tho kidneys. Qklema is absent, and tho relinie show no 
changes. Investigation of the renal function shows that it is 
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Bcarccly affected. The blood urea may BOraetimes be raised to 
GO or 70 mgnu per 100 o.c. for.a few days, but soon returns to 
normal, and is often not raised at all, and tlio urea concentration 
test is also unaffected. Blood pressure readings seldom show 
any riso, and tho heart sounds are not altered. 

The output of urine is not diminished. The amount of blood 
varies, but is sufficient to give a bright red or smolcy coloiu: to 
the urine. The loss of albumin is smaU, and is often no more than 
might bo accounted for by the amount of blood, and as a r\ile 
the albuminuria seldom lasts much longer than the hccmattiria, 
Slicroscqpical examination often sbmra a few leucocytes bi addi- 
tion to the red cells, and granular and hyaline casts may be 
present as well as an occasional blood cast. The urine is sterile on 
culture, which distinguishes this common form of nephritis from 
tho moro rare acute embolio nephritis — which is met with most 
characteristically in subacute bacterial endocarditis and in which 
streptococci or other organisms may bo cultured from tho urine. 

AcuU ntphrUU tc»VA aAenia. This is a more serious form of 
nephritis than that just described, but is fortunately less common. 
The onset ns a rule is sudden and is marked by fever, vomiting, 
licadache, pains hi the back, and the passage of scanty blood- 
stained urine. In other cases the onset is more insidious, and 
puffiness of the eyelid.'? or mderna of the e.xtremities may then l>e 
tho first symptom. The cedema varies considerably in amount 
from a j'ust discernible puffiness of the face and eyelids to a 
widespread pitting codema affecting the whole body, and notice- 
able particularly in the upper eyelids, over tho lumbar region, 
in tho scrotum, and in tho feet, w'hile in the most severe cases 
there may be transudates of fluid into th© serous membranes, 
giving riso to signs of hydrotborax ond ascites. Epista.xi.9 is not 
uncommon, the tongue is hea^dly furred, and the breatli maj- be 
offensive. The stools are sometirocs loose, but constipation is 
more usual. Examination of tho fundi may show turgidity of the 
vessels, and even papillooderaa. The blood pressure b often sUghtly 
rabed, and tho heart action may be noticeably deliberate and- 
tho aortic second sound may be accentuated. Evidence of an 
impaired renal function b indicated by tho raised blood urea, 
wliich is usually about 60 to 70 mgm. per 100 c.c., but may bo 
much higher, by a lowered urea concentration test, and a reduced 
urea clearance test. 

Tho urine b almost always reduced in^ amount and looks 
concentmted, and is usually red or smoky from the pre.opnco o*" 
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blood. There is a heavj' cloud of albumin, which is much more 
than can bo accounted for by the blood, and microscopical 
examination not only, confirms the presence of blood cells, but 
may show numerous granular, epithelial, or blood casts. 

It is in this form of acuto nephritis that urcemia may develop, 
and it is alwaj-a a. serious complication. Its onset is attended by 
an increase of the previous symptoms. The secretion of urine 
Incomes mucli reduced and may even fail entirely, headache 
increases, vomiting may become intractable, the respiratioiw 
become rapid and may show a hissing quality duo to acidosis, the 
blood pressure steadily mounts, and there may be some sp'elling of 
the optic discs. An incrcasinglyunplcasantstate of the mouth often 
suggests the onset of ureemta ; the tongue l>ecoraes dr}’ and browm, 
sordes and ulcers appear on the lii)s and iiL«ide the cheeks, the 
breath becomes very ofTensive, and an ascending septic infection 
of the parotid glands may occur. Muscular twitchings may moke 
an appearance, and convulsions may follov , folloued by coma or 
delirium, or occa.sionaUy by local parnl^’ses affecting the eyes, 
the face, or the limbs. Although fatal cases of acute ncphHtiii 
generally terminate m ura'mla, the presence of this complication 
docs not necessanly imply a fatal jasue, for witli energetic 
treatment complete recovery may come about. Of other 
complications, bronchopneumonia is the most terioiLs. Symptoms 
of cardiac failure are not often met with, and then arc usually 
terminal. 

Pathology. Owing to tho alnioH invariable recot'ory of acuto 
nephritis without cedema, opportunities of examining tho kidney 
do not often arbe. Tlie changes chiefly affect the glomeruli, which 
arc Bwoileu and UyjxsrKmic, anti at a Inter date some of them 
l^ccome atrophied and rejjiaood by scar tissue. Fatal cases of 
acute nephritis are almost confined to the typo with cedema, and 
at autopsy all the stnictures in (be kidney are involved. Tho 
kidney’s to the naked eye are swollen and congested, the cortex 
i-i hyjiera’mic, while the medulla is pale. There may be petechial 
haemorrhagos under tho renal capsule. Microscopically tho 
glomeruli arc swollen and tho glomerular Bjace may contain 
leucocytes and free blood, and thcglomenilar tuft may l>e adherent 
to How man’s capsule. The tiilmles show a varying degree of 
swelling and desquamation of their epithelium, and tho interstitial 
tissue may l»e ccilematous and contain cellular infdtrationa. 

Diagnosis. The dingno*.U of acuto nephritis seldom presents 
any difficiiUy Iweanm; of the definite findings in the urine. It may. 
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however, be pointed out tiiat piiffiness under the eyes, ^rhich is a 
common ajTiiptom in childhood, is more often due to chronic 
digestive disorders than to nephritis, in which it is more notice- 
able in the upper than in tbeJower ejelids. The diagnosis of 
acute nephritis should not be considered complete until a 
thorough search has been made for any focus of infection from 
■ivhich the condition may hare originated. 

Course and Prognosis. In the acute tj’pe without oedema the 
outlook, both immediate and remote, is good, and the majority 
of cases recover completely. As a rule under treatment the blood 
disapx)ear8 from tho urine in a week or so, and the albuminuria 
also clears up quickly, although it occosioimlly happens that a 
trace of albumin reappears when the child gets up, and in this 
way may simulate orthostatic albuminuria. Sometimes, oven 
with strict treatment, blood continues to appear in tho urine for 
weeks or even months without any very noticeable deterioration 
in the child’s general health, lliis almost invariably means that 
there is some persistent focus of infection from wluch toxins are 
continually reaching the kidney, and the hjematuria may only 
cease when perhaps infected tonsils or dental obsccsses have been 
dealt with. It follows that tl»o presence of persistent hamaturia 
should not bo regarded as a contra-indication to dealing radically 
with a septic focus, but should encourage it. As already implied, 
this form of nephritis is liable to repented attacks, so that the 
child may have as many as half a dozen recurrences. A small 
number of these recurrent cases eventually settle into progressive 
renal dhrosis u ith a rising blood urea. 

Acute nephritis accompanied by cedema may terminate in 
various ways. Althougli tho majority rocovor satisfactorily from 
Ihe acute attack, the tUsease may run a rapid and fatal course ; 
this was so in 0 out of 23 cases collected by Moncriofl and WylUe.* 
In general terms, the milder tho symptoms the bettor is tho chance 
of complete recovery, but even severe ca.ses with ura;rala and 
anuria may do well. In cases that are likely to progress favour- 
ably blood disappears from the urino within a week or two, 
the blood urea and blood pre.«suro rapidly drop to normal, and 
tlie amount of albumin quickly dimicuhea from a thick cloud to 
a faint trace. ^Yhethcr the })ersistcnco of a faint trace of albumin 
in the urine is consistent with cure is verj’ doubtful, for with any 
fresh infection a relapse of nephritis Is likel5% and will cause 
further damage to the kidneys. In other cases the cedema 
> MoncrjrfT, A , «wi'l tVVUK \V, O., Lm‘et, 1330, i., 12'*. 
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persijtH, Bnfemia becomes more and more apparent, and the 
picture passes insidiously into that of clironio cedematous 
nephritis, to which may be added evidence of progressive 
nitrogen-retention with a slowly rising blood urea and a rjjL'ied 
blootl pressure. 

Treatment. Absolute rest in betl is the first essential, anc\ must 
continue untihthe urine is free of blood and until albumin has 
either disappeared or remains as only a faint cloud. In the mildest 
ca«es it lua}’ he only necessary’ for the child to remain in bed for 
about tlirec uceks, but in cases with cedema rc.st in bed must 
generally continue for at least three months — -and that in cases 
that are doing well. The patient should be nursed between 
blanket.s and carefully protected from draughts and chills, but 
as soon as the oedema and ha^maturia have disappeared the child 
may 1)C allowed to rest in a sunny comer of a balcony. 

The diet to begin with shouhi consist of simple fluids such 
as water, barley-water, and well-fcwcetcned fruit drinlis, but these 
should Ije aIlo^vcd in plenty. The amount of milk should bo 
strictly limited oTsing to its protein and salt content, and for the 
first few days it is better omitted entirely, and from then until 
the urine is free from blood the daily amount should not exceed 
half a pint. ItTien the hsfmaturia has cleared, farinaceous foods 
such as rice, comfiour, custards, and grueU ^nd bread and butter 
may bo added, but salt should be carefully excluded until all 
traces of cedema have disappeared. Eggs, fish, and vegetables 
(cooked nitliout salt) should be allowed as soon as tlio albumin 
has reached a persistently low level, and meat may bo reintroduced 
after the child has been allowed to get up. 

Drugs play only a .small part in the treatment. During tho acute 
stage a loo=»o action of tho bowels is desirable, and to obtain thH 
half a drachm of pulv*. jalajKo co. or a tcaspoonful of mngne.sium 
sulphate may bo given daily’. Sweating should bo promoted, 
although the amount of toxin lost in this way is probably small. 
A hot pack or hot-air bath may be given once a day v hen there w 
much cedema, and if at the same time a warm drink is given a 
jwofuso sweating may be obtained. During tho hot pack a watch , 
inH«t be kept for sign-s of collapse, and stimulants such as brandy 
or camphor should bo at hand. Although diaphoretics ore not 
ns popular as hitherto, it has seemed to the author that pilo- 
carpine nitrate (gr. to .jb Iiypodenaically} at tho beginning of 
tho iMith increases diaphoresis. Diaphoretic mixtures are gener- 
ally without cficct, but there is an advantage in giv’ing alkalies 
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to thwart any acidosis, and for this purpose gr. 10 each of 
potassium citrate and sodium bicarbonato may be given four 
times a day, and may nith advantage be combined in a glucose 
drink. In the severest cases, when the cardiac action becomes 
rapid and weak, tinct. digitalis (ni. 5.), or tinct. strophaiithi 
(m. 2,), may be giv^n twice or three times daily. 

When the acute stage is over anaemia usually requires treat- 
n\ent, and should be dealt with by giving an iron preparation 
such as ferri- et ammon. cit. gra. 5-10 ter die. The return to a 
normal life should be made graduaUy, and a change of air to 
the coimtry is desirable. 

Ijistly, the greatest importance must be paid to the search 
for any septic focus, for this may require treatment in order to 
bring the renal symptoms to an end. Otberu’ise it should be 
dealt nith during convalescence in the hope of preventing any 
relapse of nephritis. 

Treatment of Acute Ursmia. The treatment of acxito uramla 
merits a special description, although the rationale is the same 
as that underlying the treatment of acute nepbritw, Simple 
fluids such as water and glucosc-water should be given freely by 
mouth, but if persistent vomiting prevents tliis the stomach should 
first of all bo washed out ^rith a solution of sodium bicarboiuitc, 
at a strength of a drachm to a pint. Fluid may also be given i>er 
rectum by drip enema, oftcr the bowel has been washed out. 
Venesection is a most valuable treatment in the face of oncoming 
coma. The amount to bp xvitlidrawn will dei)cnd on tho ago of 
the child ; half to one ounco will be sufficient during the first two 
or three years, while at t!»o other end of childhood five or six 
ounces Dwy bo taken ofT. Convulsions are best treated by tbo 
%vithdrawai of cerebro-spinal fluid, hut care should bo taken to 
see that tho fluid escapes slowly. If in spite of a lumbar puncture 
• convulsious continue, a light ansesthclic may bo given. Hot 
packs should follow these 'more uigont remedies. Drugs in 
ura?mia are generally of little value, but magnesium sulphate has 
been recommended for the relief of cerebral oedema and con- 
vulsions, and may be given a.s a SO per cent, solution per rectum, 
or as a 1 per cent, solution intravenously, allowing 10 c.c. for 
each Idlogrammc of body-weight. Sedative dnigs such as chloral 
hydrate are also'of value when tho child is.rtetle.ss, and may 
sometimes check tho vomiting. 'H’ben the child has cnieiged 
from tho unemte state the treatment reverts to that'of acute 
neplmtis. 
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Chronic CEdematous Nephritis (Chronic Parenchymatous or 
HydrfcJnic Kephritis) (Nephrosis) 

The oi^eiitial features of chronic cedeiuatous nephritis consist of 
a tevere degree of cedema which petsists for^several moi\t!is or 
may oven drag on for n year or more, arul tlio passage of a hlglily 
albuminous urine, but uitijout cardio-vascular involvement or 
nitrogen-retention, at any rate until the later stages. 

This form of nephritis is le.s3 common than the acute variety, 
and although it may occur in young infants it is seldom met with 
before three or four j’ears of age. Both sexes are equally affected. 
Some of the cases begin as acute nephritis with cedetna, which, 
instead of clearing up, gradually changes into the clinical picture 
of chronic parenchymatou.s nephritis, while other iitstancc.s 
arL«o more insidiously w-ithoiit a history of preceding renal 
disease. Examination may sometimes show a chronic infection 
in some other part of the body such as the throat or middle car 
from which toxins are presumably absorbed and damage the 
Iddnoy, but at times no adequate cause can bo found. 

Symptoms. Piifflncss of the eycihls or cedema of the feet is 
usually the first symptom, together with headache, lassitude, and 
pallor, and occasionally vomiting and oven suppression of urine. 
The amount of ccdcnia vanes. It i« usually so widespread that 
the whole child appears swollen, the face os puffed up and colour- 
less, the eyelids may bo so swollen that the lids can hardly ho 
separated, there is ccilema of the trunk, especially in the lumbar 
region, and the limbs are so cedematoas that the skin may be 
sliiny. Tlio swollen tis.sue.s pit easily. Frequently the cedema 
is so severe in the i»enis and scrotum as to make micturition 
difficult. The peritoneum may contain eevoral jdnts of free 
fluid, and there may be lluitl in the pleune (hydrothorax) and 
iwricardium. Tlie fluid obtained on tapping the subcutaneous 
space.s is clear, hut that from the scrons cavitic-s is often opalescent. 
Naturally with so much refoineil fluid the weight rises con- 
siderably, and regular weighings afford one of tho best means of 
gauging the fluctuations in the amount of fluid. Not only may 
tho degree of cedema Ikj much more striking in one child than 
another, but the amount of cedema in any one individual may 
show remarkable fluctuations, a progrch^ivc accumulation being 
followed by a spontaneous diuresis and consequent loss of llidil. 
The position of the cedema may nUo varj’; for instance, a 
diminution of ascites may be compon.'mtcd by incieascd cedoina 
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of the legs, and for this reason measurements ot the abdominal 
prth as an indication of the degree of fluid retention are much 
less reliable than arc alterations in the weight. 

As a rule the temjwrature is scarcely raised, but bursts of 
pyrexia may occur for a fow day's at a time, and may indicate a 
lighting up of infection in the naso-pliarynx or elsewhere, and 
are likely to be accompanied by increased cedema and the tem- 
pf;rary' passage of small amounts of blood in the urine. TJio 
bowels tend to bo constipatctl, although loo«o action's may 
accompany the periods of fever. Airajmia of a secondary type 
is invariably present, although it tnay be to some extent hidden 
by' the oedema, u bich may also mask the uvusting u'hich is slow ly’ 
going on, indeed a sudden loss of oedema after a spontaneous 
diuresis ia likely to reveal a surprising clegrec of emaciation. 

The urine is tliminished in amount, and the specific gravity is 
raised. TJ^ere is a heavy' albiiminuna, sometimes to such an 
extent that the urine becomes almost solid on boiling. ^licro* 
scopically hyaline, granfilar, and fatty casts, and occasional 
leucocytes, may he presentjVnd at times there may be a few red 
cells, but these arc not usum. Tliero b seldom enough blood in 
the urine for it to bo visible to the naked eye. Tests for renal 
function are often norn\al, that b to say, tiic blood urea and urea 
concentration tests arc unaffected, lllootl analyses show that the 
blood proteins are diminUhed, Rometimes to ns much as lialf tho 
normal. The loss is of serum albumin rather than of senim 
globulin, so that the normal ratio between these two proteins is 
disturbed. The blood cholesterol is robed, and may bo two or 
three times the normal. The blood chloride may also be raised 
while tho cedema b increasing, but othenvisois below normal owing 
to tho retention of chlorides in the body tb'iucs. 

The cardio-vnscular system and tho blood pressure are 
xinafiected and the optic fundi appear normal, although if the 
disease lasts long enough the blood urea may begin to rbo and 
the blood pressure may mount, changes wbicJi indicate that the 
kidney b undergoing a gradual /tbrosis. 

Pathology. At post-mortem exanu'nation the kidneys are 
swollen and cedematous, and bulge through tho capsule as poon 
as it i.s incised, Tho capsule is not adherent. The cut section 
of tho kidney shows it to Iw pale, but the relative proportions 
between the cortex and me<lulla arc unaltered. Jlicro'ioopically 
the changes chiefly affect the eclb of tho tubules, which are 
distended with iipoid material. In tho^e eoi-ea to which tho term 
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“nephrosis” has been applied the glomeniU are unaffected, and this 
is indicated clinically by the absence of blood in the urine and 
tbc lack of any evidence of nitrogen-retention. It is only in those 
cases which have lived for soma time, and in which cardio- 
vascular and azoticmic changes have gradually developed, tliat 
fibrosis appears at autopsy. 

Sliich investigation has been recently carried out ns to the 
mechanism at work in the production of the cedemn. It is now 
gcncrAlly held that the steady loss of blood protein through the 
kidney so alters the colloidal osmotic tension of the blood that 
water and chlorides escape from the blood into the body tissues, 
where they give rise to cedema. On this basis there are tu'o 
methods of attempting to rid tho body of its cedema ; firstly by 
giving a lugh protein diet in the hope of raising tho blood proteins, 
and secondly by withiiolding salt from the diet in order to le-wn 
the water-retaining capacity of the tissues. This explanation 
of the oedema docs not, however, cover all cases, for instances 
occasionally arise in which gro'^s oedema occurs wthout albu- 
minuria. 

Course and Complications. Tlie course is a long one, covering 
months or years, and on the whole tho eventual outlook ia bad. 
A few cases— those in which there is no blood in tho urine and 
no ovidenco of cardio-vascular change or nUrogen-retention— 
recover completely, but much more commoiUy if tho asdema 
disappears it is gradually replaced by those other cliangas which 
indicate incrca.'^ing renal fibrosis. JIany cases do not progress 
to this extent becau.«e death overtakes them wliilo they are 
cedomatoug and water-logge<l. Uricmia during the stage of severe 
mdema Is uncommon, although there may bo both lethargy and 
headache from cerebral oedema. There is, however, a definitely 
increased susceptibility to infections, C5*j>ecially pnernnocoecnl, 
and death is frequently due to such coraplJcntion.s as broncho- 
pneumonia or pneumococcal |)oritomtis or pericnnlJli.'’. Ulcerative 
colitis is another complication which generally indicates a fatal 
outcome. 

Death ^luring tho cedematous stage usually occurs within 
two years of the onset, but those cases that paas on to fibrosis 
may* struggle on for several years, and during tlii.g time 
codema may make tomporaty reappearances. Mention has 
-already lieen made of the rapid disappearance of mdema uhich 
may accompany n spontancoua diuresis. Although tins tnay 
lead to cure, the prognosis should bo guarded, for it often happens 
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that tho diuresis proves to be bui a phase m the disease and the 
osdema Eubsequently reappears. 

Treatment. Rest in bed is necessary so long as there is 03dema. 
Tho child sho\dd be nursed between blanlcets, and should be 
shielded ns far as possible from such common infections os colds 
and sore throats. Foci of infection should be diligently sought 
for and eradicated. 

In a disease which runs so long n course tho diet needs to 
1)6 supporting. When the cedema is severe some re.striction of 
Iluid intake is desirable, but should not be carried to an irksome 
degree. Salt should be strictly omitted from tho diet both in 
the cooking as well aa any ordinary table salt, and in addition 
bread should be baked without salt, and milk should be restricted 
to three-quarters of a pint a day. A high protein intake has 
been recommended by Epstein in the hope of raising tho blood 
protein, and for this purpose fish, lean meat, peas, beans, and 
eggs should bo given, provided that it has first been determined 
that the blood urea is not raised. In those cases in which rodema 
is accompanied by evidenco of progressive fibrosis and a raised 
blood urea, foods which contain protein must be given more 
sparingly. Sonjo have advised a limitation of fats, but there is 
little evidence that they are actually harmful, and they are 
probably of some value in lessening tho likelihood of infections. 

The use of drugs is mainly concerned with relieving mdema. 
A loose action of the boweU is desirable and should be obtained 
by daily E.ilines or compound jalap powder. Thyroid has been 
recommended in combination with a high protein diet, and 
relatively largo doses such as gr. 1 twice daily of dried thyroid 
may be given. Various diuretics may also be used, and of drugs 
of this class urea is one of tho most serviceable. It may bo 
given in drachm doses three times a day for a week or so, by 
which time if it is going fo be of benefit diuresis wilt have occurred. 
It should not bo continued unless it produces tho desired effect. 
Diurctin (tlieobroininc and sodium salicylate) may be given over a 
trial period of a week or so, gr. 5 ter die being a suitable dose, or 
theocin^Bodium acetate (gr. 1 ter die), or euphyllin (gr. 1 bis die) 
may also be tried. Mercurial diuretics should only be u.sod 
when otlicr dnigs liavo foiled. One of tho be.st is salyrgan, of 
which J c.c. may be injected intmvcnously and repeated onto or 
twico at intoiwals of four days. Big doses of alkalies Imve abo 
been recommendc'd, although tho writer has not been imprea'sed 
with their use. Tlio citrates and bjcnrbonales of potassium and 
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sodium may be combined in equal proportions, and ns miicii as 
gr. 200 of alkali may be given in n day. Acid Ralta siicii ns 
ammonium chloride have also been recommended. 

Attempts may be made to lessen the cedomn by sweating, ami 
for this purpw^e hot packs and hot-air batlis may be used. Skille<l 
nursing is required, aa there is a risk of coUapsc during the baths, 
and cliilliiig must be carefully avoided. They are of more 
service in acute than in ehrotuc nephritis, and in the latter have 
been largely superseded by dietetic anti drug therapy. Mention 
must also be made of Edebohrs operation, which consists of 
stripping the capsules ott both kidneys. The operation is some- 
times folloned by a considerable flow of urine and loss of oedema, 
but in other cases is -witboul cflect. The resxilts of decapsulation 
were olwervcd in 23 cases by Cainjibell,^ who camo to the con* 
elusion that although the oi»cration was sometimes folloucd hy 
the rlisnppearance of mdema there wn.s no evidence of any improve- 
ment in the kidney function as judgcrl by albuminuria or blood 
analyses. When tiie collection of fluid in the peritoneum or 
plourjc is great enough to embarrass breathing or cardiac action, 
the withdrawal of fluid by tapping should W carried out. The 
disturbance caused in thi.s way h sometimes sufBcient to initiate 
diuresis. 

rinally the anaimia uliich so commonly accompanies this form 
of nephritis calls for treatment with iron. Iron and ammonium 
citrate, grs.'5-lO ter die. is a siutable preparation. 


Renal Fibrosis (Chronic Interstitial Nephritis) 

This is the least common form of nephritis in childhooci. As a 
rule no underlying cause can l»o found. A few cases occur as a 
late stage of chronic ccdcmaloiLs nephritis (Fccondarily contracted 
kidney), and rarely there may be a history of acute nephritis 
having occurred several years previoasly. Other instances arise 
in conjunction with chronic infections of tho urinary tract, and 
are often n.«sociated with liydroncphro-'ls or pyonephrosis 
occurring secondarily to some congenital deformity of the iirinar)’ 
apparatus which has led to partial olwtruction to tho outflow 
of urine_, Renal ilhrosis may certainly commence during intra* 
uterine life, and in such ca.sc8 the kidneys at autopsy may l>e so 
shrivelled and fibrotic as to cause wonder that they should ever 
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have been able to eupport life. Congenital cystic cliseaf'C of the 
lUdncj'8 is also associated ^vith considerable fibrosis. 

Symptoms. Tlie syTnptoms are for the most part similar to 
those met with in adults. Tlie onset is insidious, and the cliild 
way he brought for a variety of symptoms such as enuresis, 
headache, vomiting, failure of growth, or even tho nervous 
manifestations of uriemia. When tho complaint is of enuresis, 
further enquiry will show tliat there is also frequency of micturi« 
tionassociatedwithpolyuriaandanalmostinsatiablo thirst. Head- 
ache is a common complaint, and attacks of vomiting occur from 
time to time, particularly in the early morning. Cardio-vascular 
changes occur in many cases, but by no means in all. Tliey are 
seldom evident when the disease arises insidiously or before 
birth, and are most marked in examples of mixed nephritis — 
thus in a child of nine years who had had a history of nephritis 
, for several years and had at limes had m\jcli cedema, the systolic 
blood pressure a few weeks before <lcath was 240 mm, Hg. 
When tho Wood pressure Ls raised to this extent the aortic second 
sound becomes loud (normally in childliood the pulinonarj’ second 
sound is louder than tho aortic), and at autopsy concentric hyper- 
trophy of tho left ventricle is present. Retinal exudates and 
hfcmorrhagcs and even optic atrophy njay occur, but as a rule the 
fundi show no changes. 

The daily excretion of urine is much increased, and the urine 
is pale and lias a low specific gravity of about 1,005. There is 
seldom more than a faint cloud of albumin, and at times albumin 
may bo absent from several consecutive specimens. Granular and 
hyaline casts can generally be found, and an occasional red cell 
may be present. 

Renal function tests show considcrablo impainnent. The urea 
concentration test is low, doivn to about I to 1-5 per cent, 
(fforma? f to •< per cent.). lYie area c/eantnee may efrup ns /ow ns 
10 per cent, (normal being at least 80 per cent.). Tlic blood urea 
is raised, and may bo as much as 200 to 400 mgw. per 100 c.c. 
Tite blood phosphorus ma 3 ' l;e three or four tiiiies the normal, 
while the blood calcium may be lowered. 

The striking feature in most children wntb this condition is 
the stunting of g^o^vth, which gradually beeome.s more evident 
as the child gets older, and with it tho child has a-yellowLsh waxy 
complexion and a dry sldn. Failure to grow nficets both the 
height and weight, and is generally quite obvious by the third or 
fourth year. TTic diminutivo stature is often accompanied by 
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skeletal deformities wlxicU on clinical, radiographic, and histo- 
logical appearances are indistingiiiahablo from rickets, and under 
the term “ renal rickets they form one of the types of “ late 
rickets.” These deformities generally make their appearance a 
little later than the dwarfing, and may not appear until towards 
the end of the first decade, Tho most obvious deformity 
consists of progressive knock-knee, but enlargement of the 
epiphyso.s of the long bones and beading of tho ribs also 
occur. Renal rickets, of which a fuller description is given on 
p. 139, is most commonly met with in tho insidious typo of 
interstitial nephritis dating from birth, although it has been 
recorded in chronic nephritis acquired soon after birth, and it 
is occasionally a complication of congenital cj'stic disease of the 
kidnej's. 

Tho most imjioctant complication is urasinia. Tho symptoms 
are usually those of chrome uraemia, and consist of increasingly 
severe headaches, vomiting, disturtwina’s of vision, sordes and 
offensive breath, and fine tremors. Convulsions may occur at any 
time, and are aluwy's of serious import. In other cases an exacer- 
bation of acute nephritis occurs and is hkely to lead quickly to A 
fatal aculo urmmia. 

Pathology. Tlie kidneys liave a variable apj>earance. There 
i.s a typo which dates from before birth, and which during life 
may run a long course ^vithout cardio-vascular changes, and at 
autopsy tho ki<hie 3'8 are found much shrunken, but tho capsule 
strips readily. Congenital hypoplasia of the kidney’s aptly 
describe.s these. In tho typo which is acquired after birth the 
kidneys conform to those met with in adults ; they are slirunkcn 
and granular, the surface may be dotted with small cysts, the 
capsule is adherent, and the cortex is relatively more sbrivellcd 
than tho medulla. Microscopically in both types there is a 
difluse increase of fibn^us tiasuo producing much distortion of 
the normal architecturo. 

Course and Prognosis. TJie outlook for the child with chronic 
retuil fibrosis is thoroughly bad. The majority do not reach 
pulrertj’, and a fatal termination invariably ensues before tho 
end of the second decade. Death usually coracs about from 
urjcnua, and symptoms of chrome unemia may make fitful, 
appearances for several years beforo tho final attack. Acute 
infections such as broncho-pneumoma or pericartlitLs occasionally 
account for death. Cerebral hicmOrrhago is a very rare rno<lo of 
termination. 
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Treatment. Treatment ia iinsatisfaotory inasmuch as there 
are no curative measures. Caro should be taken to prevent 
infections, and the daily routine should be so regulated as to 
avoid fatigue; but prolonged rest in bed is not indicated, and these 
children are generally better vrhen they are up and about. The 
diet needs to bo simple and nutritious. Highly nitrogenous foods 
such as meats and dsh should be omitted, but rigid dietetic 
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restrictions are uncalled for. -Fluid should bo allowed freely to 
satisfy the constant thirst. Wien urtemia threatens, fluid'w'ith 
gluco'o should bo given in plent3', and the withdrawal of blood 
and of cerobro-spinal fluid may tempomrily postpone the ultimate 
Issue. When renal rickets appears the ordinarj* methods of 
dealing with rickets are without effect. Genu valgum may 
become so severe a.s to interfere irith the child’s activities, and 
an attempt may be made to prevent this by the u«o of light 
orthopedic apparatus. 
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Congenital Cystic Disease of the Kidneys 
This is an uncommon condition in childhood. It affects both 
kidneys, and is attributed to a developmental failure of the 
jxormal union beta een the secreting and the collecting tubules. 
The secreting tubules then dilate to form cysts. A diffuse fibrosis 
is nhvays present, and is thought by some to date from intra- 
uterine life and po«sibIy to account for the imperfect development 
of the kidneys. The disease sho^ivs heretlitary and familial 
tendencies. In one type the cysts aro relatively few in number, 
but attain to great size and may give rise to large abdominal 
tumours. These are more frequently met with in adults. In 
the typo that gives ri.«e to symptoms iiv childhood the cysts ate 
usually smaller, but the kidney is riddled with them and rc'scmbles 
a firm sponge. Such kidneys may give rise to hard nodular 
tumo\mj in each loin, but the symptoms for which tlie child is 
brought are usually those of renal fibrosis. Great thirst, polymria, 
albuminuria, and dwarfing, are generally present. The ultimate 
prognosis is had, and death may come about from ura?mia in 
early infancy or towards the later years of childhood. It is only 
when the renal function is loss interfered with that symptoms 
are delayed until adult life. Treatment can only be on the same 
lines as foe renal fibrosis. 


Urinary Calculi 

Urinary calculi aro uncommon in early childhood, but iaoron.«o 
in frequency as age advances. It is somewhat surprising that 
calculi should he so rare in young babies seeing that during tlio 
first few' weeks of life large numbers of uric acid crj'stal.i are pii.'s.wl 
in the urine. Past-mortem examination on infants who have 
died during the neonatal perioil often show a uric acid eoncrctioa'i 
no larger than a split pea in the renal pelvis, hut during life thc«’ 
arc probably dissolved or broken up into smaller fractions, for 
they seldom oppear in the urine. 

Calculi arc more common in boj's than in girls. For the most 
part they are compo-scd of a mixture of unites and oxalates, and 
if they have lain in the Madder for any length of time they are 
likely to lie encrusted with phosphates. Pure uric acid stones 
and cystin stones are rare varieties. Coiulitions which arc 
likely to give rise to urinary sta-sis are imjwrtant factors in stone 
formation, and calculi may therefore be found complicating the 
variou-s congenital deformities of the urinaiy’ tract, mo^t of winch 
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give rise to some degree of urinary obstruction. Stones may also 
form when children have to spend months on their hack, as, for 
example, in the treatment of spinal caries. Chronic infection 
of the iirinar5' tract h a common, accompaniment of stone, 
indeed it is likely that such infection may contribute to calculus 
formation. 

Symptoms. The symptoms are similar to those met with in 
adults. Occasionally stones turn up unexpccte<lly at autopsy 
without Iiaving caused symptoms during life, at other times the 
symptoms Tnay slnijily be those of chronic urinary' infection 
a.«;sociated wtii feverish aUacka, frequency, painful micturition, 
and tlie passage of urino turbid with pus. Attacks of renal colic 


jiiay occur, and am characterised by sudden intense abdominal 
pain radiating downwards from the loins, associated witli restless- 
ness and vomiting. ITiere is considerable tenderness on the afTeo- 
ted Bide, and the attack is likely to 6e ibUowed by the appearance 
of blood in the urine. When tho calculus is in t)>o bladder 
micturition may bo frequent ami painful, or tho How of urine may 
bo suddenly checked owing to tho stone blocking tho urethral 
orifice. The porsistotico of calculi in the urinary tract for any 
length, of titno Ls lUcely to give rise to hydronej)hro«is or 
pyonephrosis with disorganisation and destruction of kidney 
tissue, • 

Diagnosis. When calculi give li*:© to sudden symptoms such as 
colic or interrupted micturition they are hanlly likely to be over- 
looked, but tho possibilityorthpirprescncoshouldalso l/c remem- 
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berod %\ben there is j^etsistent infection of the urinary tract. 
A coiubination of radio^phy, cystoscopy, and pyelography will 
enable the diagnosis to be confirmed. 

Treatment. This is a surgical matter. During attacks of colic 
hot fomentations may bo applietl to the affected side, and a 
hj'podermic injection of morphia (gr. at six years) may be 
required. 

Tumours of the Kidney 

The kidney is one of tho most frequent sites of primary tumour 
formation in young chikiron, and the majority of cases occur before 
tlie fifth 3-car. Tho most comnmn tumour is one composed of a 
mixture of tissues containing snreoroatous connective tissue, 
muscle fibres, and adenomatous elements. Such tumours result 
from the inclusion in the kidiie3* of mixed embr3'onal elements, 
and the3' are almost always malignant. Exten-sive hremorrhages 
into tho growth may take place. In appearance tho tumour is 
generally spherical, and grows at first within the renal capsule, 
uhicli it distends, often strctclung out the adrenal body into a 
thin la3'er. Removal of the tumour at this stage may lead to 
complete euro. Later on the kidney capsule becomes penetrated, 
and secondary deposits of growth then develop okowhoro, esiwd* 
ally in the liver and lungs. 

Symptoms. For some time the general health of tho child 
may be but little affeoled, and tho first complaint may bo of 
abdominal rlistension or of Iiannaturia. On examination tho 
tumour M usually about ne large as a cricket ball, but may bo so 
big ns to fill the Join and bulge the abdomen. Jt L 
generally firm, slightly mobile, and not tender. Wasting is a lato 
symptom, Iwing deferred until tho fonnation of scconclarj' 
deposits. 

Diagnosis. The position of tho growth may rc.'^mble a retro- 
peritoneal sarcoma or a suprarenal nenrohlastoma. As a rule in 
the former the course is a more rapid one, and the general effects 
on tho child arc soon evident, while in tho latter tho early api)car- 
ance and characteiistic situation of the secondary deposits in 
the skull or liver are diagnoBlic. There may be difiicalty m 
di.stinguishing a now growth of the kidney- from liydfoncphro.‘'k. 
and this may only be decided at ojieratlon. Tho physical signs 
of tho tumour should prevent it being mistaken for. a was-s of 
tuberculous glands or a clironio intussusception. 

Treatment. Tlio only effecUve treatment is surgical removal of 
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tho tumour, but if thw is to be uiiclertakeu \\ith any hope of 
permanent success it must )>e done before tbe capsule bas become 
penetrated, and even so a fatal recurrence may take place. 

URINARY INFECTION? 

Acute Pyelonephritis (Acute Pyelitis) 

The term “acute pi'clitis ” inipb'es acute infection of the 
urinarj' tract, generally by the Bacillus colt, and tbe illness is 
characterised by a sudden onset u'ith high fever and tho passage 
of pus and organisms in the urine. It may be doubted, however, 
wliether tho term “ jjyelitis," meaning an inflanimation of tho 
kidney i>elvis, ia strictly correct, and recently good reasons have 
been advanced to show that tbe initial lesion is within the kidney 
substance, and that the condition should bo more properly re- 
garded as an acute focal suppurative ^lephritis. Tho term “ acute 
pyelonephritis " nill be used here in preference to acute pyelitis. 
Symptoms of acute cystitis, such os frequency, pain on micturition, 
and tenderness over the bladder, are sometimes added to those of 
pyelonephritis, and tho term “ pyolocj’stitis ” would then bo a 
suitable one. 

Etiology. Affc. Acute pyelonephritis may occur \dthin a 
few days of birth, and more than half tbe cases are met with in 
the first year. The incidence then falls rapidly and remains lou 
during the hrtcr years of childhood. 

Sex. There i.s no doubt that tbe condition oocura more often 
in female children, but it must not be supposed that tho incidence 
is almost confined to girls. In the newborn there is actually a 
majority of cases in boys, and throughout the first year boj's and 
girls arc affected in equal nuxnbere. The preponderance in girls 
apphe.s to the period after infancy, and oven then it is likely 
that tho condition is more often tUagnoserl in girls because we 
have l>cen taught to regard it ns so much more common in that 
ECS. If fever of unknowTi origin arises in a little girl, tho urine 
is usually examined for pus, while under tho same circumstances 
in a boy tho possibility of pyelonephritis may be oi'crlooked, 
and therefore the first essential in the diagnosis, namely, the 
microscopical examination of tbe urine, may bo omitted. 

Symptoms. The onset is usually sudden, and the child is 
quickly ill with a high temperaturo up to 103® F. or more. 
Vomiting commonly occurs at tbe beginning, ami may continue 
throughout the course of the illness, and there may bo one or more 
con^^llsions. Although not common, shivering attacks or rigors 
CU CRU-Mtoon to 
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are Bomotloies anearly symptom, and they are eo infrequently mot 
with in other diseases in children that their occurrence BhouTd 
always prompt an examination of the urine for j>us. An upset 
of the bowels, either constipation or more frequently t!\c passage 
of offensive undigested motions, is usually present, and enquiry 
will often show that the bowel dLsturbnnce has been present for 
a few daj's previouslj’. 

As the disease progressea the temperature remains liigh, often 
showing a daily swing of 3 or 4 degrees, and the child rapidly 
becomes pale, refuses food, loses weight, and is peevish and 
irritable. The irritability is sometimes a mast prominent feature 
and one of which the parents may complain, and of itself should 
be sufficient to suggest the correct diagnosis ; occasionallj' it is 
accompanied by some stiffness of the neck and a positive Kemig s 
sign, which may lead to confusion witli tuberculous meningitis. 
At times sharp attacks of pain occur in wliich the child screams 
out, atiflens, and appears anguished, and nfterwartls is left pallid 
and collajised. Such bouts of pain suggest renal colic, and are 
probably due to the passage of clots of pus down the ureter. 

The imtabllity of the child often makes physical examination 
difilcult, and usually little is to be found beyond i>crhnps some 
sh'ght tendemoss over the loias, which is recogqised by the child 
WTueing when these parts are gently palpated. 

In the newhom the onset is likely to he more indefinite, and 
restlessness, vomiting, diarrhoea, and diminished urinarj* output 
may be the chief sjTnptoms. There may be periodic attacks of 
.collapse in which the face appears grey and drawn, the lips are 
livid, and the infant feels cold. Such attacks indicate a severe 
Infection, %vith a jwor prognaois. Convulsions at this age are also 
a bad sign. 

Tljo diagmwis is made on the c.\aniiiuition of the urine. It is 
Beldoni diininLshed in amount, but is ohnoat alwnj’s strongly acid. 
The most important rofwtitucnt is pus, and the only satisfactoiy 
method of finding pus cells is to make a microscopical examina- 
tion. The pus cells can easily be seen under a ^th lefts ; they vafy 
in number from 3 or 4 in a field up to a 100 or more, and may 
soinctiracB cause the urine to appear turbid, but it thould l>e 
remembered that a urtne which looks clear may none the less he 
found to contain pas. The number of pas cells often varies 
considerably from day to day, suggesting that the dLschargo of 
pus from the kidney is intermittent, and another curious 
feature is the way* in which the pus cells often run together to 
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form clumps of 50 to 100 cells. It must also be mentioned that pus 
cells are occasionally found in specimens from young children 
who are otherwise quite well, and this is particularly so in little 
girls. In girls there should at least two pus cells per ^th field 
of a non-catheter specimen of urine to be of any significance. 

Blood in the urine is sometimes present in the early stages, 
but is seldom sufficient to colour the specimen, and casts are 
as a rule absent. Culture of a specimen of urine whicli has been 
collected with sterile precautions gires a growth of B. coU in 
almost all eas^, but occasionally other organisms such as B. 
proteus or the pyogenic cocri may be present. 

Diagnosis. Acute pj'oloncphritia may be overlooked because 
of the difficulty of collecting a specimen of urine from a young 
child, but witlv patience and the emplDjmicnt of such methods as 
have already been mentioned at the beginning of this chapter a 
sample can always bo obtained. Unless it is proposed to make a 
bacterial culture, the sample need not be sterile, and in practice 
the finding of pus cells is of chief importance. The urine should 
bo examined for pus in any infant who has a sudden feverish 
illness for which no adequate cause can be found. 

Various conditions may bo simulated by pycUlU. Confusion 
with tuberculous meningitis ha.s already }>cen mentioned, but 
although examination of the cerobro-apinal fluid will certainly 
help to e.xcludo meningitis, it is simpler first of all to examine the 
urine, which is at the same time less disturbing to the child. In 
young infants the vomiting and loosene.'ss of the motions may seem 
toindicate that the whole trouble lies in the gastro-intestinal tract, 
and it not infrequently liappens that the correct diagnosis is not 
made forsome days until treatment ffirected ton ards the intestines 
has failed to bring relief. It must also be remembered that 
screaming and irritability aro symptoms that commonly 
accompany acute inflammation of the middle ear in young 
children. 

Pathology. At post-mortem examination tho changes 
principally concern tho ladneys. They are slightly sa'oUen, 
and when the cajwule is removed numerous small abscesses can 
bo seen projecting on tho surface. Section of the kidney slmws 
these nhsccsses to bo distributed chiefly in'tlio cortex or between 
tho cortex and tho medulla, and there may be thin streaks of 
pus draimng down towards tho apiCTs of the pyramids. Micro- 
scopical examination shous tliat tlio ah-sccs-se.*? arc situaterl in the 
interstitial tissue. »Changcs in tho renal pelvis arc difficult to 
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make out, and pcldom amount to more than some slight congestion 
and swelling of the mucosa. 

The post-mortem findings certainly suggest that the condition 
should be regarded as one of multiple, focal, suppurative, inter- 
stitial nephritis (Chown ; iVflson and Schloss).* The absence of 
clinical evidence of disturbed renal function, such as CEderaa, 
supprc.ssion of urine, or the passage of ca.sts, is attributed to the 
fact that the inflammation is interstitial and leaves the glomeruli 
and tubules unaffected, the presence of pus in the urine being 
accounted for by the bursting of the abscesses into tho tubules 
and the discharge of their contents in tins way. IVhen recovery 
takes place, heahng is complete, for in the few eases that have 
(bed for eomo other reason after aciilo pyelonephritis the kidneys 
have apjwared healthy. An altemativo view i.s that the inflatn- 
mation primnrilj’ affects the renal pelvis, and that a fatal issue 
only comes about when the infection spreads upwards into tho 
kidney substance to produce the changes which are found at 
autopsy, but even in fttal ca-sos it Is often impossible to demon- 
strate any change in the renal pelvis, nor does the position of the 
abscesses in the kidney sujiport this \iew. 

]llucli discussion lias centred round the route by u hich infection 
reaches the kidney. Three routes have been suggested : — 

(1) An ascending route vtd tho bladder and ureters or peri- 
ureteral lympliatics. 

(2) From the bowel vid the blood stream. 

(3) From the bowel by tlirect extension to the kidneys vid the 
lymphatics. There is no good evidence in favour of tins view. 

The high incidence in female children is a point in favour of 
tho ascending route, ulthoiigh the infrequency of symptoms of 
cystitis is to be borne in mind. Tho fact that tho niaiority of 
cases occur in infancy lias l)ccn ascribed to the ease of ascending 
infection from tho contact of sollcil napkins against the. vulva, 
but this argument would only Iw valid if tho sex prepondernnee 
in females wtis partictdarly noticeable in infancy. It has, however, 
already Iwen pointed out that tho sox incidence at this age is 
practically equal, a fact which militates against tlio theory’ of an 
ascending infection. iTlic liigh incidence in infancy is more 
probably due to the fact that this is the age when gastro-enteritis 
is most common. In favour of tho hrematogcrioiis route the 

» Chown, n , Jrch. DU. ChUJ.. ISJtT, 2, »7 ; Wikon, J, K . nn<l .Selilow, O. >L, 
4mer, Jonr. Du. Chil'i.. 1321), £27. « 
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Rudden on'^ct witli lugh fever ftwd rigors may faiily be advanced, 
wliilo the post-mortem appearance of the kidnej-s also favours 
thw view. Not improbably infection takes place by both these 
routes, blood stream infection affecting hoi’s and girls in equal 
numbers, wJiile the extra number of cases in girh may be due to 
ascending infection. 

Course and Prognosis. Acute pyelonephritis is a progressive 
condition, and the longer treatment is delayed tho worse is tho 
prognosis. With treatment tho mortality Is low. In 117 
instances collected by Neale tho mortality was just under 7 per 
cent. Tlio presence of any congenital anomaly in the urinary 
tract not only increases the chance of a fatal issue, but also makes 
it more likely that the infection may continue in B2Jite of treat- 
ment, Chronic pyuria persists in about 12 per cent, of the cases. 
IVlien recovery takes place the symptoms generally subside 
uithin a few days of treatment, and as a rule tho child is up and 
about in three or four weeks. For these children tho ultimate 
outlook is good, and the illness does not givo rise to permanent 
impairment of the renal function. In a different class are the 
ohiUlren who have frequent relapses at intervals of several months. 
In the majority of these the infection has never entirely cleared 
up, and further investigation of them will often bring to light some 
congenital deformity of the urinary apparatus wliich has led to 
urinary stasis. 

Treatment. The child roust bo nursed in bed. So long as 
there is fever the diet needs to be a light one, and such fluids us 
uatcr, glucose-water, and barley-water should be given in plenty, 
for a copious flow of uriiio must be aimed at. If fluid is not 
tolerated by mouth it should be given per rectum or subcutane- 
ously. Fruit drinks, stewed fruit, aiul milk puddings may also 
ho given if they fio not provoke vomiting. Care/nJ attention 
should be paid to tbe IjowoIs, constipation being relieved eitlier 
by a mercurial jmrgo or by enciuata. Often the stooLs are loose 
and unhealthy, and then after an initial x«irge a mixturo of 
snlol and castor oil, such os the one on p. 205), will lio 
useful. 

In the usual tyjic of pyelitis due to coR infection with a 
strongly acid urine, tho most successful lino of treatment is to 
make tho urine alkaline os soon ns jwssiblc with pota.ssium citrate. 
To !)cgin with tho do«o sitould lie large and should !>o frequently 
rci>eated; for instance, to an infant gr. 10 mnj' lie given every 
two hours in a simple mixtutu, and for an older child gr. 30 tivo- 
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hourly would be suitable. The follouing prcscriptiou servesj 
very well : — , 

PotftS.sium citrate gr. 10 to 30. 

Sodium bicarbonate gr, 6. 

SjTup simplex in. IS. 

Aq. cblorof. ad. 3i- 

The nurse should be instructed to test uith litmus paper 
each specimen of urine as soon as it is passed, and the 
d<Ke of alkali should not be lowered until the urine has 
been definitely alkaline for seventy-two hours. Unless alkali 
is puslicd in big doses tbo reaction of the urine may hover 
roimd neutral for several days without any lessening of the 
symptoms. The effect of ranking the urine alkaline is often 
dramatic, for about the time that the reaction of the urine 
changes the temperature falls rapidly and the cluld’s irritability 
and misery quickly clear up. When the urine has been alkaline 
for three daj’S the dose of potassium citrate should be given every 
four hours, and this should be continued for a week, and then 
may be cut doum to tluec times a day, provided that this is 
sufficient to keep the urine alkaline, for it is desirable to maintain 
the alkaline reaction for at least three weeks from the beginning 
of treatment. As a rule potassium citrate is tolerated very well, 
but should it provoke diarrhma it may be replaced by sodium 
and poVassiuTU bicarbonate. 

Tlie amount of pus in the urine genemUy diminishes rapidly 
when the tenii>emture settles, but a small amount may continue 
to bo passed for a fortnigbt or so. It occasionally hapjHsns that 
the symptoms are only partially reheved by alkaline treatment, 
and then if it is persisted with the urine may become olTen* 
sive. A change should then be made to sulphanilamide therapy, 
wliich is more fully considered on p. 302. There is no doubt that 
sulphanilamide is usually an effective mnedj', and the question 
therefore arises whether it should lie used in jiroference to alkaline 
treatment. In alkalies, however, we also lm\'o an effective remedy 
for the majority of cases, and a remedy which is at the same time 
harmless, whereas sulphanilatnidc is known to bo cajmblo of 
exerting to.xic effects. It is therefore the aiitljor’s practice to 
employ alkalies in large doses, and to resen-e the sulphanilamide 
group of drugs for those eases tliat prove mbtant to alkaline 
therapy, and for chiklren with chronic urinaiy infection. 
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Chronic Pyuna, and Congeniial Deformities 
of the Urinary Tract 

Pho important p'lrt winch congenital deformities of the untvary 
tract play m mamtoimng urinary infection has recently received 
considerable attention, and it is now genemlly recognised that the 
term “ chronic pjelitis ” as applied to a continual loss of pus in 
the urine is inaccurate and misleading The term “ chrome 
pj uria," although it only indicates a b> mptom, is perhaps prefer- 
able, for it imphes the need of fuller investigation to detennmo 
the cause of tho condition 

Deformities of the iinnar> tract may give evidence of their 
presence in various ways They may , for instance, give nse to 
chrome distension of tho bladder and an overflow incontmence, as, 
for eviraple, w hen the outflow of urine is obstructed by mucosal 
valves in the urethra or by neuromuscular «bsorders at the nock 
of the bladder In other cases the deformity of a ureter may 
cause retention of unne m tho renoi pelvis and ma> thus give 
nse to ft palpable hydronephrosis, while if the deformity is 
bilateral, or is so placed as to cause partial obstruction of both 
ureters, the effect w iH be to produce double Jiyilronephrosis with 
progressive renal fibrosis, and then tho \nnou3 symptoms osso 
ciatcd with chromo ncphntw ond a failing kidney function will 
be present Finally, all deformities of tbe unnary tract m children 
make the chance of B coU infection more likclj, and, when once 
infection has occurred, it is always rao«»t difficult to eradicate it 
Not uncommonly the pre<pence of o deformity is first suspected 
wlien, after a cluld has been diagnosed ns suflenng from acute 
pyelonephritis, the ordinary treatment fails to bring cure, and, 
although the symptoms may be to somo evtent relieved, the 
discharge of pus ui the unno continues 
Post mortem evaminations of children shon that congenital 
urinary abnormalities occur m about 2 per cent of autopsies 
(Hyman) In 400 post mortems performed by the writer in 
children under twehe years of age, unnary deformities were 
present in 2 3 per cent Houghly half of the cs'jcs show hydro- 
nephrosis affecting one or both kidneys, and dejicndmg on tlie 
site of the obstruction one or both ureters may also be tortuous 
and dilated, sometimes to such an extent that at post mortem 
examination they resemble coils of small intestine 
Types o( Deformity • Kidney Congenital absence of a kidney 
occasionally occurs, and then the opposite kidney hypertropluea 
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and jwrfonns the work normally done by , both kidneys, and 
symptoms seldom arise. In other cases the kidney is repre- 
sented by a rudimentary fibro-fatty mass, and the ureter may 
merely consist of an impervious fibrous cord. Fusion of botli 
kidneys to form one liorse-shoe kidney sometimes occurs ; in 
eucii cases there are generally tyro distinct pelves and two ureters, 
but their anatomical relations are such that some degree of 
urinary obstruction usnaDy arises. ^ 

Ureters. Tlie most common abnormality of the ureters is a 
variation in their number. 'The ureter and kidney pelvis may bo 
duplicated on one or both sides, each ureter draining its owm 
portion of the kidney. The ureters may fuse before they reach 
the bladder or they may open by separate orifices, in wluch ca.se 
one of the ureteric openings will be abnormally situated — it may 
e%'en open into the bulbous urethra— and not infrequently the 
abnormally situated ureter is partially obstructed so that it 
becomes distended an<l the half kidney u'hich it drains becomea 
converted into a hydronephrosis. Stricture of a ureter is another 
deformity, whicii may be either unilateral or bilateral. The site 
of the narrowing may be at the junction of the ureter anU renal 
pelvis or at the lower end just as the ureter passes into the bladder. 
Stricture in the former situation may bo associated "witli an 
aberrant branch of the renal artery which passes^ across the 
uretcro-pelvic junction to supply the lower pole of the kidney. 
Ureterocele, that is, a prolapse of the ureter into the bladder, 
may also occur. 

Bladder. Ectopia vesic.-e is a rare deformity in which the 
anterior wall of the bladder and adjacent abdominal wall is 
unformed, and the posterior wall of the bladder is exposed to 
view. The pubic bones remain ununited. Ascending infection 
is a constant menace and accounts for a iiigli. mortality. Con- 
genital diverticulum of the bladder is another rare deformity ; 
the stagnant urine in the diverticulum is likely to became infected, 
and the symptoms are tho.se of chronic cjutitis. The amdition 
of congenital hypertrophy of the bladder has special clinical 
features of its oum and tlicrefore a separate description of it is 
given at the end of this section. 

Urethra. Tiio male uretlira is a much more complicatetl 
Btniclnrc than that of the female, and ia much more subject to 
errors of devcloiiment. OccA.«»ionally the orifice of the female 
urethra is misplaced, 'but other deformities ore rarely met with. 

As to tho male urethra, epispadias and hyjwspadias may occur 
— conditions in which the urethra open.s reapectively on to tho 
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doreum and nndersuxfacc of the penis. Tiicse conditions arc 
purely .surgical ruattera and call for plastic operation. ‘N'clve-like 
formations of the urethral mucosa sometimes occur, and are the 
most common cause of congenital hypertrophy of tho bladder. 
Steno.sis of the external urinary meatus is not at all uncommon, 
and may cause much straining when urine is passed. TIio condi- 
tion is obvious on examination, and is relieved very simply by 
incising the inCatus. 

General Symptoms of Urinary Deformities 
The symptoms prmluced by urinary deformities will uat\irally 
vary according to the nature of the abnormality. Such conditions 
as rudimentary kidney, Iiorse-slioe kidney, and double ureter 
may not cause symptoms at all. On the other hand, some de- 
formities may give rise to so much dbtortion and destruction of 
the kidneys during intra-uterine life that the child only survives 
for a few days. Tiiia uas so in a child uho died when three week-s 
old from urremia, and at po.sl-mortcm examination bilateral 
hydronephrosis was found with gross destruction of kidney tissue 
brought about by a vahnilar obstruction in the urethra.^ Tho 
changes •acre so advanced that they could not possibly have 
been produced merely since birth, and they incidentally afTorded 
very good evidence, if such were neeiled, that secretion of urine 
actively goes on during f®tal life. 

In many cases symptoms do not arise until infection has taken 
place, and this may be delayed for months or years after birth; 
Tho symptoms thei» at first bo those of acute pyelonephritis, 
but it often happens that tho initial acute onset of infection is 
overlooked and then the child when first seen wll be found to be 
suflering from pyniria of indefinite duration, inien this U the 
case the child is likely to be thiu and pale, and there may bo a 
hislorj’ of low fever w hich lia,s been interrupted every few weeks 
by exacerbations up to 103® F. or so, together with vomiting 
and possibly one or more convulsions. During these bouts 
the child rayidly loses what little gxmniLbaA henatDAilnainmtho 
last attack, and the urine may become noticeably cloudy with 
pus, and offensive. The amount of pus varies consitlembly, often 
there i.s enough to give a thick deposit if the urine is allowed to 
stand, while at other times tho urine may appear clear to tho 
naked eye altliougU the microscoi>e shows tho prcscnco of pus 
cells. Albuminuria is also present to a varying degree. Tlio 
' King. ir.. aorl Shehlon, W., 1038,(1., 1I3S, 
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reaction of the urine ia usually acid, especially if the infecting 
organism is tlio B. coli, hut it may bo alkaline nheii there is 
clironic cystitis. 

Other symptoms more definitely referable to the urinary tract 
may bo present. Tain in one or both loins may be complained of, 
and may be no more than a dull ache, or may amount to attacks 
of severe colic- Not uncommonly there is a history of fre- 
quency, and there may he diurnal as well os nocturnal enuresis. 
On palpation an enlarged kidney may be felt, and if the 
obstruction is an intermittent one the siveUing may bo found 
to vary in size. In long-standing cases sjTuptoms of renal 
fibrosis may arise, such as increasing thirst and polyuria, and 
the blood pressure and blood urea may both be raised Chronic 
ur®mic manifestations, such as headache, vomiting attacks, giddi- 
ness and tremors, may develop, while in others the story of chronic 
ill health may bo brought to an abrupt end by acute unemta. 

Diagnosis. The possibility, and even probability, of some 
urinary deformity sliould always bo borne in mmd when cases of 
acute pyelonephritis fail to respond properly to mcihcal treatment, 
and the same may be said of cases wliich come under observation 
at a time when the pjmna has already become chronic. 

The various methods by 
which tbe^e conditions can be 
furtliorinvestigated ore largely 
a surgical matter. Intra- 
venous pyelography is now a 
rccopiised and valuable aid in 
their elucidation, and consists 
of tlie intravenous injection 
of uroseloctan (a substance 
which is sffcreieA in ihc mine 
and is opaque , to X-rays), 
foUoned by an X-ray of the 
renal tract. The outline of 
the renal pelvis and ureters 
is thus revealed, and gross 
anatomical abnormalities may 
l>o depicted. Tlio amount 
to be injected should bo 5 c.c. 
in infancy, 8 c c. at two 
years, 10 c.c. at five years, 
increasing to l.'i c c. at twelve 



1^10. 44. Pjetognun oblame^l by 
eimple reflus from tbo bladder, 
rirowin^adilatrvland tortuoao 
1^(1 ureter atnl a riRlit eidod 
hi-dronoplittMi* 
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years. Gi'stofic-ojiy can 1« carrieil out in nil but 3'oung male 
infanta, and may be combined withc-athetcrisation of tlie urclots 
uith the object botji of pyelogrnjihy and of obtaining separate 
specimens of mine from caelr kblney. While reflux of virine 
does not nonnally occur from the bladder into the ureters, it may 
do so u'lien there is chronic pyuria,* and advantage can be talccn of 
this to secure a pi’elogram. The bladder is first filled uith 
some solution opaque to X-rays (such ns sodium iodide I3-.> 
per cent.), and then the buttocks are raised to allow the 
solution to run back into the ureters, and an X-ray picture is 
taken in this position. Tho illustration shous a pyelograiu ob- 
tained in this waj’ The intramuscular injection of d^es sucli 
as indigo-carmine and the direct oliservation througli a cjstoscojie 
of their excretion from the ureters ninj' also be used to furnish 
information of the relative function of tho two kidneys. 

Prognosis. Tlic outlook deiiends on the nature of the deformity. 
Thoce that are so situated as to affect only one kidney* may be 
dealt wth aurgically uith success, but when both kidneys arc 
involved the ultimate outlook is grave owing to the likeliliood of 
progressive renal fibrosis. Eventually infection almost always 
occurs, and although this nia}’ not lead to a fatal issue for some 
j’ears a slow detenoration of renal function follows, while at any 
time an exacerbation of infection maj* lead to fatal suppurative 
pyelonephritis. 

Treatment. Careful investigation must be uiulcrtakcn to try 
to discover the nature of the deformit}* in tlic hoi>c that surgical 
relief may be iwssible, and if it can bo ascertained that the lesion 
is a unilateral one, exploratory ojieration is justified. 

When both kidneys are im'olvod and tho renal function Is 
poor, surgical measures are not likely' to bo Buccessful. Every 
effort should then be made b^' incdicul means to reduce tho degree 
of infection. lYeatment by alkalies is generally quite useless, 
and nltlioiigh extensive trmh linvc liecn made of he.xamine and 
similar urinarj' antiseptics, vaccines, and sera, these are mostly 
nrViuiVrthceifitmftjncift wVfiVio’mftween manAd/re 
acid and the suipbanilnmide group of drugs 

M(i)idelic Acid. In 1931 Hclmholz introduced tho ketogenic 
diet as a successful means ofcomliatingsotnc of the more resistant 
It. coli infections, but tho difllculty of gt'tting children to tolerate 
the diet proved a severe obstacle. Meanwhile Fuller had shown 

* McKhaxm »tatm tlioi r>'niis from the UiuVUr iicrur* in 20 por cwil. of twM 
of rhmmo p>'uria. Amtr. Jour. Dtt. Child, lOJfl. 36, 315 
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that the good effects of the diet \rere due to j9-oxy*butjTic acid, 
but unfortunately this substance is useless when given by mouth 


as it is quickly oxidised, 
and none is excreted in the 
urine. However, in 1935, 
Rosenheim demonstrated 
tliat mandelic acid acting 
in an acid urine exerted 
as good ft bacteriostatic 
effect, and, moreover, when 
given by montli it is 
excreted unchanged in the 
urine. 

The two pre])arations 
now generally used arc 
ammonium mandclate and 
calcium mandelato. The 
latter is insoluble in water, 
hut has tlie advantage of 
Iroing tasteless. Ammonium 
mandeJate in the form of 
the elixir is not unpalat- 
able, and a mixturo similar 
to the elixir in ii-so at 
Great Ormond Street is as 
follouTi * : — 

Ammonium niandelate, 
20 grains. 

Liquid extract of 
liquorice, 5 miiiimb. 

Elixir of glnsido, • 
minim. 

IVfttcr, to 1 drachm. 

The dose varies according 
to the age ; at a year a 
tca.spoonful twice ft day 
may be Bufiiciont, while to 



Fio. AH. Congcnilnl initcowil valve (*o© 
arru«) u« tJie posierior Jiretlirn. Note 
lilt* bypcrt«>|Jiy of llio blaiitler. tho 
of the uretotn. and iho 
bilateral h}<Iroftcpbrr«5s. From ft bo/ 
agwf foar years. 


a child of ten years a tcospooufnl four times a day uould he 
ftppropriftfo. It i-s essential to keep the urine sufficiently ncld. 


* This U gimtlar to Ih** olisir, and contain* the vquKnknt of I J gntmtnM of 
mand'-he nrid In 1 dmehnt. 



302 DISEASES OF THE UIUNARY SYSTEM 


tlie j7ll being maintained below 5*D. At this acidity the urine 
gives a junic colour with a few drops of methyl red, and a 
specimen should be tested daily. If the ammonium mandelatc 
does not produce the required acidity an additional acidifying 
agent must be given, and for this purpose ammonium phosphate 
may be used in the following mixture ; — 

Ammonium phosphate, "i graii\s. 

Liquid extract of liquorice, D minims. 

Syrup of lemon. 15 mmims. 

IVater, to 1 drachm. 

Dose : from two to six tcaspoonfuls a day, using the methjl 
red test on the urine n« tlie indicator of adequate dosage. The 
administration of mandelic acid sliould be maintained for a week 
after the urine has become stenie, othenvi.^e a relapse may easily 
occur. 

Although mandelic acid has proved to bo a most valuable 
u-eapon, it ha-s its limitations. In chronic urinary infection there 
is often considerable impairment of renal function, and it may 
then bo almost impossible to get a suflicicnt concentration of tho 
drug in the urine to render it stenie. Tlic typo of infecting 
organism is also important, for nhiJo infection uith B. eoli or 
Streptococcus /tfcoiis respomls favourably, those organisms that 
are associated uith an alkaline urine, such os staphylococci, and 
organisms n hich break urea down to ammonia sucli as £. proteiu, 
are not destroj'cd liy this treatment, 

Sulphanihimide Sulphnnilamide is most effectiro in o slightly 
alkaline urine, and it is advantageous to prcscriho tuenty or 
tliirtj' grains of alkali n day. Tliis do.se is of course not com* 
parable to the larger do«cs given in tho alkaline treatment of 
acute urinary infections. The concentration of sulphnnilamide 
required for sterilisation of the urine — 50 mg. per 100 c.cm. of 
urine — can usually be obtained uithout difUcuIty even in the face 
of impaired renal function, which gives tho dnig a definite 
adsTintage over raandcHc acid. Once again the bacferiologj' of 
tho urine is imjwrtant, for the eulphanilamidcs usually give a 
prompt 8ucces.s in JJ. roli infections, and will often clear up that 
roost rc.«isfnnt organism J5 protews, but their action agaiaHt the 
Streplococctuf /(tcaiiif Is dlsap^tointing : mandelic acid is hero the 
weapon of choice. The dose of sulphnnilamido should follow the 
table hct out on p. 722. As with mandelic acid, sulphnnilaroidea 
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should be continued for a meek after tlie urine has become sterile, 
othenvnse relapses may occur 

Wlieti tliero is chrome cjstitis, the bladder mav be A\a'‘hed out 
daily \nth a vre&k anti«eptic solution such as bimodtde of raercitrj 
1/20 000 


Congenital H>’pertrophy of the Bladder 
This rare condition « characterised by hypertrophj and dilata 
tion of tho bladder ivith trabeculation of the mucosa followed bj 
secondary dilatation of the ureters and bilateral hj dronephrosis 
The great majority of cases occur in male children 

Tho condition maj como about from various causes Young ^ 
has shown that many of tho cases are due to the presence of 
valvular formations of the mucosa m the posterior urethra, 
situated as a nilo m relation to tho Nerumontanum The valve 
IS 80 placed that while it obstructs the outflow of unno from the 
bladder, it allows the pissage of a catheter up tho urethra into 
the bladder, and no doubt tlus has accounted for these valves 
being for eo long overlooked Other much rarer causes are 
hypertrophj ofthe verumontanuin torsion of tho penis, and ure- 
thral stenosis In somo cases enrefnl search has faded to reveal any 
cause, and for these a noiiroinuscular dysfunction at tho neck of 
tlie bladder haa been supposed, and this is to some extent sup 
ported by the occasional association with spma biQda In a 
sbghtly different category are those rare instances of ddatation 
of the bladder and ureters which occur with' congemtal absence 
of the muscles of the abdominal wrall, for it seems likely that heio 
the dilatation comes about from the Lack of n supporting intra 
abdominal pressure 

Symptoms The sj mptoms date from birth Tliere is diurnal 
as well as nocturnal incontinence, aiul when these occur in 
association with a constartllj palpable bladder thev are most 
suggestive, and at once indicate that the incontinence is no mere 
functional condition The enuresis amounts to a continual 
meontmence, and the cluld w unable to pass urmo m a vigorous 
streom The bladder usually extends about half waj lietweea 
tho ay niplivBis pubis and the umbilicus, and feels much firmer 
than normal 

The destructive effect on the kidnojs leads to chronic mter 
stitial nephritis, and in children who survive long enough the 
1 Vound Frantz «ii(l ZlaMa to J^r^r Vnl Bainfflora, lOlD, 3 SS9 
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sytnj’itoms of lids i-otidUion are supcraddcd to tlio^o already 
enumerated. Thirbt is often bctctc, stunting of groHih and rickety 
deformities become noticeable, and eventually urteraic manifesta- 
tions appear. Death comes about usually from urajmia, and often 
takes place within a few weeks of birth, but tlie child may survive 
for some years. 

Treatment. Treatment is unsatisfactory. Medical measures 
are uithout effect, and surgical interference offers the only chance 
of success. In a series of 21 children with urethral valves Young 
was able to record a successful destruction of the valves in 15 of 
them. 


Urinary Tuberculosis 

Apart from the miliary form, tubcreidoris of tlio urinary tract 
is uncommon in childhoo<I. Miliary' tuberculosis affects the kidneys 
in common with other oigans, but docs not give rise to local 
signs and need not be further considered. 

Caseous tuberculosis of the urinary tract in childhood resembles 
the condition in adults. The lesion generally begins in one kidney, 
although Inlateral involvement is said to be more common in 
children than in adults. TIic process begins as small caseous areas 
ot the apioc.s of tlio pyramid**, and thence gradually invades the 
kidney substanco until ultimately only a shell of renal tissue 
surrounds a tuberculous pyonephrosis. .Meanahlle the infection 
spreads doun tlic ureter, causing thickening and obstruction, and 
gives rise to a crop of tubercles in the bladder near the ureteric 
orifice. At autopsy' there is generally an older focus of tuberculosis 
to bo found in some other part of the body. 

Symptoms. The onset is insidious. Frequency of micturition 
occurring botli by day and niglit may be tlie first warning, and this 
may soon be folloue<l by recurrent hamiaturia. As tJio con<iition 
progresses there may be attacks of renal colic, and examination 
may reveal tenderness in one or botK loins. The kidney is only 
likely to Ire palpable in the Jatc stages, lire tempemturo is 
usually raised a few degrees, but loss of weight and Kuoating arc 
iote symptoms. Tiic urine is acid, and contains pus and pcrliaiw 
blood, but i-s sterile on culture, olthough tubercle bacilli may be 
found in the deposit of a 2t-hour specimen, or their presence 
may bo proved by inoculating a guinea-pig with tlie urinary 
deposit. 

Diagnosis, It is mo^t important that the diagnosis should lie 
made early, at a stage w hen only one kidney is involved. A recent 
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history of frequency or an unoxplainetl hicmaturia should raise 
one’s suspicions, as should a sterilo pj'uria. At this stage cysto- 
scopy may confirm tlie diagnosis by revealing tuberculous ulcers 
in the bladder. Although in long-standing cases an X-ray 
picture may show some caldfication in tlie kidney or ureter, 
radiograj)hy is not likely to.be of help in reaching an early 
diagnosis. 

Treatment. If the infection is confined to one kidney, the 
kidney and tlie upper part of the ureter should be removed, and 
this should be followed by prolonged treatment pn general 
medical principles, including rest, a nourishing diet, and fresh air. 
Wiien both kidneys are involved the outlook Is bad. In addition 
to general measures a course of injections of tuberculin, using 
very small doses, ia sometimea an advantage. OtherNvisc treat- 
ment is confined to the relief of symptoms. 

Perinephric Abscess 

Suppuration in the perinephric tissues m’ay occur at any ago, 
and has been recorded in a child of five weeks old. Usually the 
infecting organism U the Staphylococcus aurtus, the infection 
arising sometimes from 6U[)ernciaI skin lesions, but at other times 
the source is indctermiiinto. As a rule the kidney itself ks not 
involved, although exceptionally the perinephric inflammation 
may be secondary to the rupture of an abscess from the cortex 
of the kidney througli the renal capsule. As a rule the urine is 
normal. 

Symptoms. The onset may sometimes Ije sudden u’ith high 
fever and rigors, but is more usually gradual, and begins 
with pain in the loin. The pain is jwreistent and rndiatea ilown 
towards the thigh. Tiicro will abo bo tenderness over tho 
loin, but it maj' bo a ueck or two before this becomes at all 
acute. There is likely to be some t.tiltncs.s of tho hip, and tho child 
may lie with the trunk flexerl to ease tho inflamed part. Tlie 
tenderness may afTcct tho psoas muscle, causing the hip on that 
side to be flexed, and in tho early stages may give ri«e to a limp. 
Tho tempemturo is usually high, and may show a daily swing 
over 3 or 4 degrees. As a nilo an absee-'s graduallj* forms, 
cmising a swelling which fdls out and even bulges tho loin, and 
tijc overlying skin may become tedemntous and red, A blood 
count shows a high leucocytosis. 

Until tho signs of an absce.‘»s appear tho condition may easily 
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be mistaken for tuberculoais of the spine or hip, but the lack of 
any localised tenderness of the spine, and the full degree of flexion 
of the hip, help to distinguish these conditions. 

Treatment. Fomentations should bo applied until an abscess 
fonus, and this should then be incised and free drainage estah- 
Hslied. 


Vulvo-vaginitis 

A vulro-vaginal tlischarge is not an infrequent complaint in 
childhood,, and is most common between the thinl and sixth 
years. The most important infecting organism is the gonococcus, 
and the condition may be dirided into gonorrhceal and non- 
gononhtEal typos. Analj-sia of over 1,200 cases by Nabairo and 
Sharp at the Children’s Hospital, Great Ormond Street, showed 
20 per cent, to Ijc gonorrhoeal. 

i^on-j;otiorrAaal Cose*. Various factors contribute to simple 
vulvo-vaginitis. Mere lack of cleanliness of tho parts is sometimes 
the cause, and may be the result of indolence, or to a reticence 
of the mother in performing a proper daily toilet of the region. 
An association with threadworm.^ is not uncommon, the worms 
causing a good deal of irritation which tho child attempts to reliore 
by scratching and rubbing. Other causes of local irritation include 
constipation, a strongly acid urine, glycosuria, and eczema 
pudendi. Masturbation is olso sometimes a cause, although this 
habit may equally well be brought on by the irritation of the 
discharge. Foreign bodies in the vagina such or match sticks, 
safety pins, etc., are a rare cause, but must bo bomo in mind. 
Almost always the general health is much below par and there is 
often a considerable degree of ona'mia. 

Local examination generally shows a thin mucoid odourlctia 
discharge, although if it has been present for some time it may 
become purulent and offensive. The labia aro reddened and 
may be stuck together by the discharge. CompUcotlons seldom 
arise. Cystitis and ascending pyelitis may occur, and primary 
pneumococcal peritonitis is commonly thought to arise by 
infection ascending from the vulva through the Fallopian 
tubes. 

A bacteriological examination of the discharge must always 
be made to exclude gonococcal infection. In the simple cases 
B. colt, intestinal streptococci, and diphtheroid bacilli are the 
iLsual organisms ; pneumococci and dii>hthcria bacilli are rare. 

Treatment. A careful examination mast be made to find any 
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local cause of irritation, and such conditions as constipation, 
thread-worms, or a highly acid urine must bo dealt with. Tonics 
such «8 cod-Hrer oil and malt or Parrish’s food should be given 
for tlie general debility, and in cluronic cases a change of air to 
tho country or seaside will often clear up the discharge when other 
methods have failed. Local applications are generally better 
avoided, but the child should be made to sit in a warm antiseptic 
batli for about twenty minutes twice a day. An iodino bath, 
adding an ounce of tincture of iodino to three gallom 
of water, or a potassium permanganate bath, adding enough 
permanganate to tint tho water deep pink, may be used for this 
purpose. 

~ Gonococcal Casts. Gonococcal vulvo-vaginitis may arise from 
tho child sleeping with infected adults, or with other infected 
children, or from such sources of infection os towels, lovatorj' 
seats, or rectal thermometers. Criminal interference is a rare 
cause. 

Tho onset is usually sudden, and the discharge is from the first 
thick, yellow, and purulent, and may ho blood stained. Tlicro 
may bo pain and tenderness during micturition. 

Diagnosis. Diagnosis depends on the bncteriologienl findings. 
When taking swabs the attendant should wear gloves. Tho 
swabs are taken from the vulva or just within tho vagina, and on 
examination will show gonococci generally in pure growth. 

Complications. The gonococcus may produce complications 
hy direct spread, and in this way proctitis or urethritis may occur, 
or tho infection may ascend to the uterus and tubes and may 
tlienco proceed to gonococcal peritonitfs. Complicationa duo to 
blood stream infection are rare. Arthritis -may arise, and gener- 
ally gives rise to a subacute inflammation of the smaller joints 
which may easilj' bo mistaken for rheumatism. 

Treatment. Treatment of gonococcal vulvo-vaginitis is ahvays 
a prolonged and tedious business, and is best loft in the hands of 
experts. Specially trained nursc.^ should l )0 employed, 
lleforo cure w prononncetl, annbs should bo negative o\’er a periorl 
of four raonU)8 after tlie cessation of treatment,* 

Tho introduction of m-strin and siilphapyridino have broadened 
the attack on this disease. Prior to thrir u-*®, succe&s ivas obtained 
by a daily vaginal douche with I in 4,000 polassiujn pemmn- 
ganatc, followTd by iiacking tho vagina with ribbon gauze soaked 
in 10 per cent, protargol. The paddng wa'? left for twenty-four 
’ AUridgwl report of the I/omton Onraty Cownrn, Lfinctl, 1038, i., 060. 
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}ioura and the Mhole Ireatment repented daily. Generally several 
months of treatment were requu^ before the condition cleared 

lip. 

CEstrin lias the property of thickening the vaginal epithelium, 
making it more resistant to infection. The hormone may he given 
orally, by injection, or in & vicinal suppository. The oral mcthml 
is to he preferred, although the dose has to be several time.s laiger 
than when given hy the other routes. The dailj’ do'se should ho 
from 3,000 to 6,^00 units, and treatment may have to continue 
over several necks or montlis. A tempomrj' enlargement of the 
breasts may result. 

Opinion as to the value of sulpimnilaniide and suIphap^Tidine 
varies considerably, and altliougli there is no doubt that cure can 
ho obtained in a percentage of coses the treatment must still ho 
considered as on trial. 

Gonorrhceal urethritis m male children is very rare. Sharp,* 
in 1D27, was only able to collect 10 cases from the literature of the 
preceding ten years, and added 4 of own. Treatment consists 
of urethral irrigation uith 1 in 4,000 solution of potassium 
permanganate, or osy •cyanide of mercury*. 

Phimosis 

Phimosis is so often a reason for medical advice being sought 
that a few words on the subject «iU not bo out of place The 
condition is a common one, and the term indicates a narrowing 
of the prepuce so that it cannot lie retracted over tlie glaas 
penis. 

The degree of pliimosm varie^', but js seldom, if over, so severe 
that the preputial orifice actually obstructs the outflow of urine. 
Phimosis is commonly blamed for n child straining to pa^s uater, 
and also for the appearance of hernias, but tiiis is much more 
likely to ho due to a pin-hole nicatiw in the glans. When the 
prepuce cannot be properly retracted, smegma collects beneath 
it and may cause balanitis, with much irritation. Uleerntiou 
may then occur at the end of the prepuce, and the exudate from 
(he ulcer may temporarily seal (he preputial orifice, musing much 
pain and .screaming uhen urino is pa-ssed. 

Phimasis is relieved by tho operation of circiiraci<«ion. Apart 
from racial customs, tho iiulications for circumcision consist of 
inability to retract tlio prepuce over the glatws, or tho recurrence 
* Shn-rji, TJ. B., Car^, 1027, ti . 673. 
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of balanitis. Sfere length of tlie prepuce does not call for opera- 
tion, but a prepuce may be too tight to be retracted and at the 
same time be redundant in length. Should paraphimosis occur 
— tliat is to say, an inability to replace tlie prepuce after it has 
been retracted behind the glans — circumcision is also neetled. 



CHAPTER XIV 

DISEASES OF THE NOSE. THROAT, AND EAR 
<THE NOSE 
^ Epistaxis 

XoSE-BLEEDKo 5? a comoiOQ occurrence among older children, 
but is practically never met with in infancy. The causes are 
various, ranging from trauma, and local infections such as an 
ordinary cold, measles, or chronic catarrh of the nose, to such 
general disorders as purpura and the grave blood <Iisea8es. 
Tlie liabit of picking at the nose is one of the most common 
causes. Epistaxis may also be an early symptom of typhoid 
fever, and troublesome nose-bleeding may occur in children 
with rheumatic mitral disease. It b abo a frequent complaint In 
children ivho have been growing rapidly and rvLose general 
health has been allowed to get below par, perhaps because of 
Bomo debilitating illness, or through a combination of overetudy 
and insuiHcient rest. The nose-bl^ing in these children may be 
both severe and frequent. Recurrent opbtaxb is occasionally 
due to the presence of telangicctosee on the nasal septum. 

Wien epi.staxis occurs at nigbt the blood may trickle to the 
back of the nose and lie ew allowed, an<l later on be vomited 
from the etomacb, simulating ho’matemcsis. True hiematcmcsb 
in childhood b, however, eo uncommon that a JiMory of vomiting 
blood should always prompt a careful inspection of the nose and • 
nasO'pbarynx, in case the source of the bleeding lies there. 

• Treatment. As a rule the bleeding ceases automatically. 
Observation will generally show that the blood b coming from 
one side of the nose only, and then by compressing the al.i 
nasi on the afTcptcd side ogaiiist the septum the hiemorrliage . 
•cjm -inuilT) -trtclrKdi 'dj -a 'lew nimiUe.s. Ti ‘liio 'irciAiTn^ 
continues, the anterior nares may be plugged with gauze dipp«t 
in a 1 in 1,000 solution of adrenalin, and in the most severe cases 
an injection of hicmostatic scrum may be given. Wien epi-sta-xb 
is cau.scd by telangiectases, tbo vesseb ehoukl be cauterised. 

Acute Catarrhal Rhinitis 

Thb amounts to a common cold. The sj’mptoms are too well 
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known to need description, but there are features which appl} 
particularly to children Owing to the smallness of tlio parts, 
obstniction to breathing is much more marked than in the adult, 
and a cold *wluch does not clear up rapidly may easily sow the 
seeds of mouth breathing and persistent enlargement of the 
adenoids Also, on account of the relatiio shortness of the 
Eustachian tubes, inflammation of the middle ear is a frequent 
coraphcntion, and imless it is promptly treated it may pass 
on to acute mastoiditis or may give nso to pe^istent ear dis 
charge Involvement of the accessorj nasal sinuses m childhood 
IS also frequent and generally has its origin in a cold ” 

It should be remembered that nasal catarrh is one of the early 
symptoms of measles and therefore enquiry should bo made 
whether the child has recently been in contactwith others suffering 
from this disease and oxammation should include inspection 
for a rash and a careful ob'^ervation of the bdccal muco‘«a/or 
Kophk’s spots (see p 680) Haj fever (allergic rhinitis) also 
shows the sjmptoms of acute rhinitis wnth much sneezing 
and n clear watery discharge from the nose Although the 
majority of cases are duo to hjT)er«ensitivjty to grass pollens 
and occur between tiie montiis of May and Jul>, similar attacks 
may occur at any time of the year if the sensitivity is to common 
dusts — particularly dust arising from beddmg material The 
rapid onset the short afebrile course the often intense nasal 
irritation and the frequent recurrence of attacks are points of 
distinction between allergic and infective rhimtu? 

Treatment Dunng an attack of acute catarrhal rhinitis the 
child should be confined to bed Too often attendance at school 
continues, which not onl> prolongs the mdindual attack but 
expo'^cs other ciuldren to the infection An initial purge is 
beneficial Tor older ciuldren a nasal sprav maj be used five or 
SIX times A da}’ spraying mth e solution of menthol gr 2, ol 
eucalypti m 2, and hquid paraffin to I oz In joung infants 
the instillation of two drops of this solution into the nostrils a 
few minutes before each feed will help to clear the air passages, 
and 80 make breathing easier * 


Chronic Cafanrbal Rhinitis 

A persistent disthaigo of muco pus from the no^o is not im 
common among poorer children a rule tJie ihschargo comes 
from both nostrils, and is usually the outcome of repeated attacks 
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of acute catarrh which have resulted in enlargement of the 
adenoids or infection of the nasal sinuses. Both these conditions 
may operate together. In cliildhood X-ray examination will be 
necessarj' to determine the presence of the latter. ‘ 

^Mien nasal discharge is pereistently unilateral the possibility 
of a foreign body lodged in the nostril should be remembere<l. 
The discharge in such cases may at times be tinged with blood, 
and eventually is likely to become liighly offensive. Diphtheritic 
infection of tl\e nasal passages aUo gives rise to a di-scliarge 
which is usually blood stained and may e.xcoriate the skin of 
the upper Up. In that case bactenological examination of tlie 
discliarge will disclose the infecting organism. Na.sal polypi 
are rare in children, but may accompany a discharge from the 
nose. They arise secondarily to infection of the sinusc-s. 

Treatment. Thjs will depend upon the cau-^e. The removal 
of ^nfccted tonsils and adenoids, of a foreign body, or poljr’pi, 
come nithin the province of the surgeon. Inflammation of the 
nasal accessory sinuses may yield to general hygienic measures, 
particularly a combination of fresh air at the seaside and good 
food. A more detailed description of the treatment of sinusitis 
is given on p. 314 In addition to the eradication of any local 
focus of infection, an alkaline nasal douche or spray (sodium 
bicarbonate gr. 20, water to 1 oz.) helps to free tlie passages of 
cloying mucus, and may be used in ail but infants, in fact older 
children can quickly learn to use tlic.se remedies for themselves. 
Sprays and douches are to bo much preferred to letting the 
child sniff a lotion up tl»e noso In infancy, medicated paraffin 
drops may, be instilled into the n<»trik as in acute catarrhal 
rhinitis, and null enable the infant to take food more easily and ' 
to breathe more freely. 


THE NASAL ACCESSORY SINUSES 
By JAMES CROOKS, Esq., F.R.C.S. 

Affections of the sinuses dunng childhood have, up to tlio 
present day, hardly receivcil the attention they merit. The 
maxillary sinuses (antra) and ethmoids are pre-sent at birth, 
and the frontal and sphenoid sinuses begin to npjwar at about 
three j'cars of age. The antra aro probably the most frequently 
infected, although it must l»c remcmberocl that diagnosis is easier 
hero than in the other sinuses. 
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Acute Sinusitis 

Acute infection of an air smua may occur, with closing of tlie 
osteum, retention of pus under pressure, and pain and fever, 
but such a state of affairs is uncommon in cluldliood The 
ethraoids are most likely to be involved with pain bchmd the 
eyes tenderness abo\e the inner canthus, and cedeina of the 
upper and lower e>chds on the affected side The condition may 
easily progress to sopticjcmia or eavemotia sinus tiirorabo«i3 


Chronic Sinusitis^ 

Clironic catarrhal or chronic suppurative sinusitis more 
frequently met with In such cases mucus or pus discharges 
from tlie sinus into tlie uo<t6, and gives rise to nasal discltarge 
which may bo either continuous or constantly recurring in the 
foun of colds ' Continual nose blowing ls a common coraplayit 
Often with children the discharge is draivn hack into the throat 
and swallowed, «o that the mother may make no mention of it, 
but it can be seen in the pharynx during the routine inspection 
of the throat 

The swelling of the nasal mucosa which accompanies smimtis 
gives n«>e to blockage of the nose and mouth breathing A t} pical 
‘ adenoid facies" may result even though the adenoids have 
been previous !3 removed Wien tho ndenouls are present 
tliBj are usually much swollen ond JieavjJy mfi-cted, and it is 
often necessary to remo\e them before improvement in the 
smuMtis can be looked for Coughing is another common sjonp 
tom , it usually amounts to a frequent clearing of the throat, 
#but maj occasionally bo so spasmodic aa to remind one of 
w hooping cough It is by no roeaas uncommon to find that 
children with pidraonarj fibrosis and bronchiectasis have sinus 
disease too, although it is difficult to say winch conihtion is tfio 
primary one Headaclies chiefij frontal maj occur with 
inflammation of an> of tlie Binii’^cs ruiall^ tho various e\ idcnces 
of a debilitated state of health arc to bo expected A change for 
tho worse m leinperament is often apparent tlie child bewmimg 
morose or ill tempered aiwl liinobedient 

Diagnosis This will de|>cnd in the first place upon the 
observation of the foregoing symptoms Swelling of tfic inferior 
turbuiafes pus in the middle meatus of tho nose and post 
nasal discharge must lie lookctl for 1 ran«i!Iumination i® of leas 
value in tlic diagnosis ofnntnimdiHiiscin children than m adults 
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o^nng to the vnrj’ing degree of development of the sinuses and 
the presence of unerupte<l teeth in the maxilla. It is very 
desirable to have an X-ray photograph whichwllshon* the antra, 
ethmojds, and frontal sintMOS on the one film. 

Treatment. Tliia must depend, of course, on the particular 
sinus involved, and on the nature of the infection, but there are 
some general factors which apply to ad cMldren uith chronic 
sinusitis. Attention to the general health, a generous diet, 
avoidance of *' colds ”, and a holiday at the seaside will cure 
many of the milder cases of catarrhal sinusitis. If the 8in\isUi3 



Fiq. X>ray o( a tx>y ageiltix y«aT«.>hg«\ngAn inlectMl <ind orioquo 
right antrum. Tfto left antrum is healthy and trauluccnt. 

is accompanied by infection of the tonsils and adenoids they* 
should be removed as a preliminary to other treatment. 

When infected antra have not yielded to general hygienic 
measures they should treated by lavage. This can bo done • 
under local aiijesthesia (cocaine Q per cent.) in all but the mo«t 
recalcitrant children It will often liave to bo repeated, perhapf 
several times. The treatment of cthmoidltis by direct la^'Bgo is 
not practicable.^ 

In more advanced coses of sinusitis, when there is polyposi-s 
or fibro.sis of the lining membranes, with the formation of pus, 
more radical means of treatment may be called for. Finally, 

’ Uy hU I'mitz hoa {nalitiif<rfl a valuablo form of Irr*!- 

mrnl fof ethmoiJiiiH and frontal atnua tnfoctiotvi, and indet-d for catarrhal nojo* 
ainuiitia in gpnmt. 
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when there is acute inflammation of the smuses with retention 
of pus under pressure, urgent surgical measures will be required 


THE TONSILS AND ADENOIDS 
Simple Hyperlrophy of Ihe Adenoids 
This IS occasionally met with as a congenital condition when 
it IS hkeiy to give nse to snuffles and mouth breathing The 
snutSes and nasal obstruction make it difficult for the infant to 
suck properly, wluch may occount for the mistaken idea that 
the mother’s nulk is unsuitable and so maj lead to premature 
weamng from the breast The mouth breathing dries the tongue, 
and mild infections of the mouth, particularly thrush, are then 
more likely to develop The o^tmction to respiration may 
sometimes be severe enough to prevent a proper expansionnof 
the lungs, wluch may be indicated by some recession of tlie lower 
intercostal spaces and a sinking in of the xiphistermim Attacks 
of cyanosis may occur, and, if an opportumtj for post mortem 
oxammation arises, the borders of the lungs may be found 
collapsed 

The diagnosis of congemtal enlargement of the adenoid pad 
will he made m the presence of the foregoing symptoms, for it 
may bo pomted out that if tho adenoids are hjqiertrophied 
sufficiently to need treatment tho symptoms are quite pro 
nounced Snuffles is common m Mongol infants and may also 
be one of the early symptoms of congenital syphilis, but in tho 
latter there will generally be other momfeatatjons of the infection, 
•is well as a positive tVassermann reaction, tosupport the diagnosis 
Treatment This consists of the removal of the adenoids 


Acute Tonsillitu 

Although acute throat infections are common enough in eluldren, 
tlio diagnosis of tonsilhtis and sore tlvroats is often overlooked 
because of omission to einmmo the throat Tlus is, however, a 
fundamental part of the examination of children, and if a child is 
being exammed for the first time there arc no circumstances which 
make its omission excusable Naturally a child often dislikes 
having his throat looked at, and thcreforo it la wise to defer it 
until the other systems ha^o each been examined wluch 
mcidcntnlly gives the child time to realise that tho doctor is both 
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gentle and understanding. It is a very satisfying acconiplisli- 
jnciit so to handle a timid or refractory child that even examina- 
tion of the throat does not upset liini. It is essential that the 
child should be facing a good light, and that the inspection 
should be made without hurrj' and with the minimum of fuss so 
that one view will suffice. 

The fact that the tonsils hare lieon removed by no means 
prevents the tliroat from becoming inflamed, hut in that case a 
careful examination of the throat is more than ever necessarj', 
for although there may only beadiflTuse redness and slight suelling 
of the fauces and pharynx, the likelilioorl of complications and 
sequelae is as great as though an acute tonsillitis had been present . 
On this account the terra “ sore throat ” is perhaps preferable 
to acute tonsillitis, for it includes infections of the throat occurring 
in the absence of the tonsils. 

Etiology. Acute infection of the throat is common at all ages 
of childhood, and may occur in the yonngeet infant. Its incidence 
is highest during the cold and wet months of the winter, altliough 
in this country of cliangcahlc and uncertain climate the possibility 
of throat infection must at all times lie borne in mind in any ailing 
child. Sore throats are highly infectious, and in places w'lioro 
children are mucli together, as in schools or crowded homes, 
small epidemics arc not uncommon. It is doubtful whether 
sore tiiroats confer any hut the most fleeting immunity, for it 
not infrequently hapiicns that a child has several attacks in 
the course of a year. Tlie most common causal organism is the 
Rtrcptococcvis, xisually the hiemolytic streptococcus. Pneumo- 
cocci, B. Influemwe, and the organisms of diphtheria anti Vincent’s 
infection are less frequently associated. * 

Symptoms. It i.s suqinsing how frequently a cliild may suffer 
from quite a severe inflammation of the throat and yet make no 
complaint to indicate the site of the trouble, and the milder 
degrees ol inflammation would often he missed entirely were it 
not that the general ina7ai«e causes the temperatiiio to be taken, 
and when a fever of three or four degrees is discovered a routine 
inspection of the tiiroat is carried out. Vomiting at the onset 
is usual, an<l often a cough ia complained of, but tliere may he 
no low of appetite nor difficulty in swallowing. The thro-st 
npiiears congested amt bright rctl, the tonsils may bo swollen, 
and the lymphatic glands at the angles of the jaw soon become 
enlarged and tender. 

Follicular ToTuillUis. TJiia represents the mo.st severe form of 
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peptic throat. The onset is brisk, and vomiting practically always 
occurs. The temperature rapidly mounts to 103* or lOt* F., the 
tongue is fturred, and t!ie breath soon becomes offensive. Move* 
meuts of the neck may be painful, and occasionally the neck 
may be held so stiffly as to suggest meningitis. After a few hours 
tlie cliild may become drowsy or occasionally delirious, and tiic 
urine becomes scanty, high coloured, and usually contains 
albumin and ketone bodies. Constipation is common, but in 
young children diarrhosa may occur instead. Examination of 
tlie tliroat shorra a general reddening and su-elling, the tonsils are 
swollen and acutely inflamed, and their surface U dotterl uith 
small yellow beads of pus. Tiicse generally remain discrete, but 
in tlje most severe instances may coalesce to form a loose yellow 
membrane which may at times be very difficult to distinguish 
from diphtheria. The tonsillar lymphatic glands at tlie angles 
of the jaw may enlarge to the size of a pigeon's egg, and 
l>ccomo tender. In uncomplicated cases the temperature 
falls to normal witliin seventy-two hours, and this may be 
accompanied by heavy sweats. As a rule the tonsils remain 
swollen for a week or more, while the cervical glands subside 
in about ten days. 

When follicular tonsillitis occuis in a throat that lias been 
repeateilly inflamed and m xrliicli the openings of the crypts 
of the tonsils have already become scaletl over with scar tissue, 
loculi of pus may sonretimes be seen just under tlje surface of 
the tonsil. Such case-s tend to run a more prolongetl course 
owing to tlie inability of the tonsil to drain properly, the cervical 
glands arc likely to remain enlarged, and other complications 
«sucli as quinsy, otitis media, or suppuration of the cervical 
glands arc more likely to develop. Haig*Iirown in I8S6 pointed 
out that the temperature in acute tonsillitis should return to 
normal in three daj’s, and that if this does not happen it is 
probable that some complication is brewing. 

Complications may arise ns a result of direct spread of infection 
from the tonsils, or may develop in distant parts of the body 
after an interval varj’ing from a few days up to throe weeks, 
Tlie first group includes peritonsillar nh8ces.s (quinsy); retro- 
pharyngeal abscea-s, otitis media, Buppurotive cervical adenitis, 
acute pulmonary infections, and scpticsemia. In the second 
group are included rheumatic pnlj-arthritis and rheumatic 
carditis, acute nephritis, puqmra, and etytheraa nfKlosum. 
Of these, carditis is the most likely* to escape detection, and to 
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prevent tliis the heart ehonld be examined at least once a ■week 
for a month after an attack of tonsillitis, otherwise its involvement 
may pass unnoticed until irreparahle damage has been done to 
the myocardium and valves. 

Not uncommonly erythematous rashes closely resembling 
the rash of scarlet fever accompany a sore throat. ^Vhen it is 
remembered that scarlet fever begins as a sore throat and is duo 
to infection by certain specific strains of hajmolytic streptococci, 
it is scarcely to be wondered at that similar rashes may follow 
tonsillitis caused by other strains of hscraolytic streptococci, 
indeed it is likely that such rashes — ^vhether or not followed by 
peeling of the skid — should be regarded as variants of scarlet 
fever. Tliere is no doubt that streptococcal tonsillitis, even if 
unaccompanied by an erythematous rash, is just as infectious 
and just as likely to give rise to complications a.s are the 
eases which develop the typical rash of scarlet fever. 

Treatment. It is probable that many of the chronic coughs, 
nasal catarrhs, ear*dischargcs, and states of debility which occur 
so frequently among children of the hospital class would be 
prevented if more attention were given to the detection of sore 
throats and more care given to their treatment. It happens too 
often that no medical care is sought, but the child is allowed 
to be up and about, thereby deJajing his o^m recover}' and 
' acting as a source of infection to others. 

The first point in treatment is that the child should bo isolated 
in a room to himself until the inflammation has siibsidcd and 
until forty-eight liours after the temperaturo has returned to 
normal. During this time, he should, of course, bo in bed, end 
on a light diet consisting mainly of fluids, broths, and fruit juices. A . 
brisk purge, such as calomel gr. 1, should bo given at the outset. 
So long as the throat is painful warm fomentation-s round the 
neck will give relief, but they should be discontinued ns soon as 
the throat is comfortable for they may incite the cervical glands 
to suppurate. 

Local applications each as paints and gargles are often of 
value. For young children the throat may bo painted twice a 
day with sotne antiseptic such as Mandis iotlino paint, but 
painting the throat should be omitted if it causes much struggling- 
Children of five years old and upwards can usually manage to 
gargle quite satisfactorily; pirgling with pota-ssiom chlorate 
(gr. 10 in an ounce of water) or with glycothj'moline before and 
after each meal docs very well. PotaJwium chlorate should also 
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be givtn internally anti may usefully bo combined >11111 sabcylate 
of Boda in the foUoM mg mixture Ihreo times a day — 

Pot chlor gr 3 
Soda sabcyl gr 6 
Sod bicarb gr 10 
Syrup Simplex no 10 
Aqua ad dr 2 

After tlie acute stage is over tomes such as Pamshs Food 
or small doses of mix vomica in an alkaline gentian mixture 
should be given 

Tlie treatment of the various complications is given under 
tlio appropriate headings but mention may bo made liero of 
the possible changes in the cervical glands In some cases thev 
subside shortly after the tonsils have recovered, becoming 
scarcely palpable On the other hand tliero arc cases m which 
the temperature remains lugh and one or more glands continue 
to enlarge become increasingly tender and finally soften ond 
fluctuate tho skin over them becomes reddened and it is clear 
that an nbsoe«s has formed requiring incision and drainage 

Ihero remain many cases m which the gllinds take up an 
intermediate position between thtsse two extremes Kot infre 
quently a gland at the angle of the yaw bwcIIs to tho size of a 
pigeon a egg but remains firm and is only slightly tender The 
temperature hovers round about 100” F Tho bwt course then 
13 to give the gland a clianco of slowly sclthng down by giving 
it comjileto rest foments should not bo npphed over it, but 
tho cluld should remain m bed and the head should be immo 
b)h>ed by plaeiiig small sandbags on either side or a sphnt 
may Iw applied in the same way as when dealing with tuberculous 
glands m the neck (sco illustration onp 467) Iodine ointment 
or an iodine paint applied over tho gland should be tho only 
local treatment 4s a rule tho gland slowly subsides m two or 
three weeks should there be no oUcrotion in it after tlirce weeks 
warm fomentations may be contmuously applied with the 
dehberato object of promoting abscess formation followed by 
drainage 

Occasionally a mild Bore tliroat is foUowcd by a lugli swinging 
temiiemturo lasting for some Meek< while the general condition 
of the child remains surprisingly gooil Usually one or two 
glands of moderate site can tio felt on one or both sides of tho 
neck and tho temj>crature would seem to be due to toxurnia 
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arising from a small number of oiganisms wltich have quickly 
passed the harriers in t!ie throat and have settled in tike glatwls, 
Tiie blood picture and absence of swelling of glands elsewhere 
or of enlaigcment of the spleen will help to distingiiish such cases 
from glandular fever. I have on more than one occasion seen a 
temperature of this sort cense abruptly after a dose of streptococcal 
antitoxic serum. /Alternatively the application of foments to the 
glands for two or tliree da3-.s may enable the infection to bo over- 
come and BO bring the fever to an end. 

The u.se of sulpJiamlamide in sons throats will depend mainly 
upon the severitj* of the intlainmation In the indder instances 
the condition stibridcs m forty-eight hours, and chemotherapy 
is not required, hut m a severe follicular tonsillitis with high fever 
and considerable con.stitutionaI rlisturlianco full doses should l>c 
given for three or f<iur daj's, not onij* to cut short the infection 
but also in the hope of preventing sxich local complications os 
suppurative cervical adenitis, quinsy, and otitis media. Sulph- 
nnilaniide maj' also be given when, following a sore tlmiat, the 
cervical glands remain swollen and firm, and are accomiwnicd 
by ft high or swinging temixerature. 

Quinsy (Peiitonsiliar Abscess) 

Quinsy arises as a complication of acute tonsillitis, and U 
met with in the later j'ears of childhood rather than in inlhncy. 
The accumulation of pus gire.s ri.<e to a unilateral boggj’ swelling 
aituatetl as a rule above the tonsil so as to bulge the soft palate 
and displace the uvula towanls the opposite side. The develop- 
ment of a quinsy' is markeil by' a continuation of high fever 
beyond the tisiial two or three days of acute tonsillitis, there is 
difficulty m swallow tng. the speech hecomw thick, and there 
may be considerable paiii radiating into the ears or down the 
neck. 

Treatment is surgicul ami coivsista of incising the swelling, 
care being taken that the child is in such a position a.s not to 
inlialc the pin. A quinsy is likely to recur with later attacks of 
tonrillitls, and therefore it is generally wise to liavo the tonsih 
enucleated later on — at an intcn'al of about four to six weeks 
after the quiiwy has been dealt w-ith. 

Retropharyngeal Abscess 

Tliis nbo ari^.ea in the majority' of cases as a complication of 
acute infection ofAlio tonsils and pharyTigcal tissues, although a 
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tuberculous abscess iii the same situation may anso from disease 
of the cervical spine The acute \arietj following sore tliroat 
IS met with in infants and young diildren taking the place of 
quinsy in older children 

Symptoms 1 he symptoms are as a rule severe There is high 
fever, with vomiting or refu'»al of food and irritability The 
face looks puffy, the cen ical glands are generally aw ollen and 
tender, and the \ oice lacks power ow iiig to lary ngeal ohstructum 
The size of tlie pharynx m infancy is so small that there is little 
room for an abscess, and the swelling soon gives rise to difficulty 
in hreathuig and swallowing, indee<l tho obstruction to respira- 
tion may reach dangerous proportions and cause suffocation 
The child usually appears cyanosed, the respirations are rapid 
and accompanied by inspiratory stridor, and there is likely to 
be some recession of tbc lower ribs as a result of the obstructed 
airw ay 

Diagnosis At first sight tho distrcs<«ed breathing w ith cyoinosis 
and rapid respiration may suggest pulmonary disease, but except 
for a few stray rales confirnmtoiy signs of lung disease cannot 
he made out A lustory of a day or twos illness with stridor 
and laboured respiration should always call to mind the possibility 
of a retropharyngeal abscess, and sliould lead to a digital 
examination of the pharynx Tim should be carried out speedily 
but dexterously by passing the forefinger over the tongue and 
feeling tho posterior pharvngcal wall Normally' this is a firm 
structure, the mucosa being closely bound to tho cerwical spine, 
but a rotropharyngeal nbsc“ess gnes nv) to a soft boggy swelling, 
the upper and lower limits of which can usually bo defined 
Actually the abscess is due to suppuration beginning in a gland 
on one or other side of the pharynx, but as it enlarges it spreads 
across and bulg:es tho whole posterior phary ngeal wall bo tliat 
it appears to he situated cither in, or close to, the mtdltnc It is 
often Msible at the back of tho mouth, but may be lower 
down out of Bight opposite the larynx 

Treatment A retropharyngeal nbscc«s should bo lookeil 
upon as one of thp cmeigencies of cliildhood, a good prognosis 
dejicndmg on early diagnosis and prompt treatment En acua 
lion of tho pus brin^ quick rehef, and thereafter recoiery 
IS usually une\cntful Wien opening tho ab«ccss tho child 
should be so placed as to mimmi'e tho nak of pus lieing 
inhaled into tho chest It is usually adusable to avoid a 
general aniesthetic 
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Chronic Infection of the Tonsils and Adenoids 

Chronic disease of ^he toneila and adenoids Is usually tlie 
result of rej)eated attacks of acute infection, although these 
may often have been bo mild as to liave passed unnoticed. 
Although chronic tonsillitis may be met with at all ages it is 
most common in children over the ago of two years. Over- 
crowding, had ventilation, infected atmospheres, and defective 
dietary are factors whlcli promote acute inflammations of the 
throat and so assist in causing clironic disease pf the tonsils and 
adenoids. 

The symptoms may beat be considered as local and general. 

Local Symptoms. The local symptoms are due in part to 
hypertrophy and in part to infection. Hj-pertrophy of the 
adenoids gives rise to a typical facies — ’the expression is dull, 
the nostrils are small and the alaj nasi are indrawn, the Jnouth 
is constantly open, and when the condition has been present 
Bince infancy the palate may be narrow anti high. There is likely 
to be a history of snoring, and the voice may have a nasal 
character. Mere enlargement of the tonsils without coincident 
infection often produces no symptoms, but if they are very 
big they may cause retching and vonuting and may thereby 
account for refusal of food. 

The local symptoms due to infection include persistent etdarge- 
ment of the glands at the angles of the jaw, cluonic nasal catarrh) 
and otorrhcca. Recurrent exacerbations of infection are likely 
to arise in chronically infected tonsils, and at such times the 
glands in the neck will swell and the local catarrhal syiuptomi 
will increase. Clironic tonaillitia may sometimes account for.a 
chyd having unpleasant breatli» 

Central Symptoms. Tlie general effects of chronic tonsillitis 
may account for much jll-hcalth. Some degree of secoiulary 
antemia is usual, ami at times there may bo a general reaction 
of the lymphatic tissues as shown by small chains of glands in 
the neck, slight enlargement of the a.xillary glands and o just 
palpable spleen, Tlio temperature Is often yalsed one or two 
degrees, and may continue so for weeks at n time. It may l>e 
raised througJiout the twenty-four hours or only in the evenings, 
but in either case, once it has been discovered, it is likely to cau<«j 
much alarm to the parents, who suspect tuberculosis or other 
serious illnew. 

A trace of albumin in the urine is not uncommon, and in older 
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cluldren may be associated with a general low-ering of postural 
tone Tlio stomach and intestines often bear the brunt of clironic 
naso pliarjmgeal infection, largely because tff the constant swallow- 
ing of tnuco pus Tlic usual effect is to produce a catarrhal 
gastritis, which leads to a severe loss of appetite and consequent 
malnutrition Not infrequently there is a history of the child 
vomiting first thing in the mommg, the vomit consisting mostly 
of raiiciifi which has collected in the stomach o\ ernight A similar 
state of affairs may affect the intestine, ibgestion becomes impaired, 
and tlie stools are likely to bo undigosted, offensive, and may 
contain an excess of mucus Constipation is not uncommon 
At times, in association with renewed infectioiw m the throat 
tliere may be sharp attacks of abdominal pain of a colicky 
nature, together with vomiting and some tenderness localised 
in the region of tho umbilicus Siicli attacks may closely simulate 
appendicitis , in fact, when tlie diagnosis of recurrent appendicitis 
IS raised a tliorougU examination of the throat should bo carried 
out, since removal of infected tonsils and adenoids may lead to a 
cessation of the abdominal attacks The presence of thread- 
worms IS sometimes attributed to naso pharyngeal sepsis, but 
if there is any relation between the two it is an indirect one, 
the tliroat infection contributing to tho mucous catarrh of 
the bowel which m its turn lends to keep up the presence of the 
worms 

Chronic hjpertrophy of the tonsils and adenoids, particularly 
of the latter, often gives ri«o in joung children to severe deformity 
of tlie cliest irall omng to the defective entry of air There may 
be considerable recession of the lower intercostal spaces with 
relative prominence of the sternum, in other cases the xiphi 
sternum becomes indrawn, forming a deep hollow at tho lower 
end of tlie chest Chronic infection of the tracliea and bronclu is 
common, tlio tracheitis accounting for tho constant hacking dry 
cough from w lucli tliese children so commonly Buffer Repeated 
attacks of bronchitis are likely to occur, esjicciany m the winter, 
and ntaj progress to broncho pneumonia Although naso 
pharyngeal infectton playw but an insignificant part m true 
spasmodic asthma, tho recurrent attacks of bronchitis may at 
times bo accompanied by wbeezing and laboured breathing — 
attacks which aro often called asthma although the namo 
“asthmatic bronchitis" rnoro correctly describes them (see 
p 348) 

Nervous disturbances of one sort mul another are often nttn- 
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biitaWe to persistent throat infection. Frontal headache may he 
complained of by older children, and giddiness and fainting 
attacks may also occur. Many of the nervous disturbances result 
from interference with sleep, caused nox doubt in part hy the 
obstructed airu'ay. Restlessness and difTicuIty in getting off to 
sleep may be tlio chief trouble, or night terrors may occur, or there 
maj’ be sudden attacks of nocturnal croup (laiymgitis stridulasa). 
Bed-wetting may be another troublesome symptom. Facial 
grimacing, twitching, and other varieties of tics may be furtiicr 
evidence of the harmful influence of throat infections on the 
nervous system. .Although epileptic children may also suffer 
from diseased tonsils there is seldom any close relation between 
the two •, this point is mentioned here because one not infrequently 
sees epileptic cliildren who have tmdergono tonsillectomy without 
any le.'ssening of the fits. 

Relation to other Diseases. Clmical experience goes to show 
that there are a group of di‘icnses, such, for e.xamplc, ns clironic 
odoniatous nepliritia and rheumatoid {irthritis, which are asso- 
ciated with foci of persistent infection or of toxic absorption, 
and in childhood the na.so-phaiynx is the mwt common site of 
such cltronic infection, hut although removal of the infected 
tonsils may have a beneficial influence on the course of these 
diseases this is by no means always the case. While there can 
bo no doubt of the relation that exists between acule ton‘'Hlitis 
and the onset of acute rheumatism — whether it affects the joints, 
the heart, or appears n« chorea — the relationship between c/irotn'c 
naso-pharyngcal infection and acute rheumatism is less clear, 
and although large numbers of cliildren have had their tonsils 
removed in the hope of diminishing the incidence of rJieumalism, 
there is little evidence to sliow that this liox^c lias Iwen fulfilled. 
The prcscnt-day attitude may bo eummari'aed by saying that 
the tonsils should not be removed just because a child is 
rheumatic, but whether the cliild he rheumatic or not the 
too-slk sb/mk.l be. teWAwd if Watc. ia vtvVwie* tb-Ht tVAy are 
the sent of cltronic infection and are interfering with the general 
lienlth. 

Appearance of the Throat. Tlie appeamnee of the throat 
varies a gowl deal, and the aize of the tonsils affords little indica- 
tion of the degree of their infection. In some eases the ton''il‘‘ 
may practically meet across the midline, and the symptoms that 
re.sult are then duo oh much to obstruction ns to infection, although 
in favour of the latter it roust bo said that there is usually Boiiie 
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enlargement of the cervical glamls when the tonsils are of this 
tjTie On the other hand the tonsils maj bo much reduced m 
size orvmg to fibrosis and may be buned behind the anterior 
piUar of the fauces, but even so the persistent firm enlargement 
of the tonsillar glands at the angles of the jaw stands as oMdence 
of their unhealthy state Further evidence of chronic infection 
may sometimes bo obfaine<l from the surface of the tonsil 
being smeared over rnth a thin membrane of scar tissue 
wluch obliterates the crj'pts and makes the surface of the 
tonsil appear continuous rnth the faucial pillars 3n other 
cases there may be one or more dilated veins coursing do^rn the 
pillars 

Treatment The treatment of chronic infection of the tonsils 
and adenoids by medical means is as a rule unsatisfaetor) , for by 
the time these tissues become the seat of chronic mfiammation 
medicines and gargles cannot reach the diseased area owing to it 
being shut off by fibrous tissue The only satisfactory tre vtment 
consists of the complete removal of the tonsils and aiJenoids 
The clioice of method must he with the surgeon but whatever 
method is used the > 81(10 of the operation lies in its thoroughness 
and anything less than a complete enucleation leaves the child 
m a worse state than if no oiieration had been undertaken 
Tonsil remnants ore inoilabl^ heavily scarred, the normal 
drainage sj'Stem of the crypts is no longer effective, and the 
child 18 left with a chronic septio focus which may at nnj time 
be the starting point for an attack upon some other part of the 
bodj One sometimes hears of children having to have their 
tonsils removed a second time, because forsooth they have 
“ growTi again ” In actual foot this is nothing but a reflection on 
the skill of the first operator 

ilowevET wrJJ the njicratjcaj is ^j-XnrxowJ cnnyditations 
sufficient to keep the child in bed occur roughly in 1 out of c> erj 
200 ca<m8 The moat common w earache In others the opera 
tiou niaj be follow ed by bronchitis broncho pneumonia, or 
occasionalh b> a pulraonarj abscess dno to the mlmhtion of 
septic material Acute hscmorriiagic neplmtib ina> l>o a <Urcct 
sequel, w lulc m children already the subjects of rheumatism a 
sharp exacerbation of rheumatic symptoms oce-vsionafij follows 
In a small number scpticjcima occurs liirougli direct infection of 
the blootl stream from the raw aurfaee of tlie throat 

<\notber complication whicli has on rare occasions followeti 
tonsdlectom\, and which niaj also follow other mflaranmtorj 
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conditions in the region of the throat such as tonsillitis, 
mastoiditis, or suppurating glands, is a forward dislocation of 
the atlas on the axis. The head is held forward and tilted to 
one side ; movement of the neck is strongly resisted, and the 
child may support the head by cupping the chin in his han<ls. 
A lateral X-ra}* will immediately confirm the diagnosis. 

Tuberculosis of the Tonsils 

This condition is more fully dealt u-ith under diseases of the 
lymphatic glands. Infection of the tonsils by tubercle bacilli 
may either arise from the child swallou ing infected food, particu' 
larly milk, or may occur by inhalation. The onset of the infection 
is os a rule quite insidious, and usually the first thing to bo 
noticed is enlargement of tlic glands in the neck. Although 
tuberculous cervical glands arc almost always infected from the 
tonsils, the tonsils themselves may not appear enlai^ed or 
otherwise unhealthy; in fact ithimpo'^sible to recognise tubercu- 
lous tonsils tn situ, but confirraatoiy evidence of their condition 
can be obtained after their removal by making a histological 
examination of them. 


AFFECTIONS OF THE EAR 
Acute Otitis Media 

Acute otitis media is particularly common in young children, 
largely on account of the frequency of throat iufections at that 
age. In infancy, moreover, the Eustachian tube is relatively 
shorter and more horizontal than in later years, making infection 
of the ear from the throat on easier matter. 

Symptoms. In some cases the symptoms clearly point to 
trouble M-ith the ears. TJjo child is taken suddenly ill udth a 
high temperature, and indicates the source of his pain by rolling 
his head from side to side on the pillow or by frcquenll}’ pulling 
at his ear. In other® the symptoms may bo only general, con- 
sisting of fever and great irritability. Tlio crying is imially 
more than mere peevish whining, and may amount to bouts 
of intense screaming. Crying duo to otitis media is often par- 
ticularly noticeable at night-time, and a history of lliis sljould 
always warn the physician to examine the ears. During the 
attacks of pain the baby may curl himself up, but more oflcu 
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A proper examination of the ear is, of course, essential. An 
electric auciscope gives a good view, but in ftn infant thogrnaUncss 
of the parts may make examination of the tympanic membrane 
difficult. In early cases there may be little except loss of the light 
reflex, nhile in others the drum may appear dull, with dilatc<l 
vessels running along the handle of the malleus, or the membrane 
may be yeUow and bulging. TJie posterior wall of the external 
auditoiy meatus is often an unnaturally bright red colour. 

Treatment. The local treatment of the ear will depend on the 
extent of the disease, and is a matter for an aural expert. IVlien 
the drum is under tension and bulging, puncture of the membrane 
is often followetl by dramatic relief of the symptoms, and as a 
nde the incUion should be carrie<l out at once, for it is much 
better to do tlm*than allow the drum to burst of itself, since in 
the former case healing may be expected in a ^veok or two, while 
in the latter, as a result of the perforation being inadequate in 
size, a troublesome otorrlima may persist for montlis. It may 
happen that the temperature remauis high and the child continues 
to bo obviously ill after a paracentesis. It is then likely tlmt the 
inflarnm'ation has progressed to mastoiditis, and unless this is 
given prompt surgical treatment further complications such as 
thrombosis of the lateral sinus or nieningitU may develop. 

■NVisen it is decitied to defer paracentesis, or while waiting for an 
aurUt‘8 opinion, considerable relief of pain may be brought about 
by appljnng warm foments over both cars. In an infant it fa 
important to see tliat the foments are warm rather than hot, so 
B.s to avohl any ri.sk of scalding, and they shohld l)e large enough 
to cover the whole ear easily ; (hey are best kept in position by a 
large pad of wool and a closely-fitting bonnet. Foments are 
particularly useful at night-time, and they should always be 
applied to both ears Additional relief is nffonlefl by instilling 
drojw of warm giycerinated enrbobe acid (gj per cent, in glycerin) 
into the ear every four hours. A small pipetto should bo u««l 
for this purjmsc, and the child should he on the opposite side for a 
few’ ininutM to aIlo\v of penetration of the glycerin. As a furtlier 
measure of relief small doses of chloral should bo given, such os 
1 gr, every four hours to a diild of a year. 

When discharge from the car has already appeared, the ear 
should 1)0 gently ejTingetl with a warm alkaline lotion (sotlii 
bicarb, gr. 10, sod. cblor. gr. 10, water 1 oz,), repeating tills ns 
often as is necessary to keep the parts clean. The best and safest 
sj-ringo is a mbWr rat-tailod sjTingc, wh'icli can be readily 
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Btenlised by boiling After sjmnging, the cars should be dned 
out wth Btcnle cotton tvooI , one drop of rectified gpirit is then 
instilled as a dehydrant, or a drop of 10 per cent Protargol may 
bo used instead as an antiseptic 

Tiiere is no doubt that the use of sulphanilamide in acute 
suppurative otitis media reduces the incidence of mastoiditis 
and therefore is to be recommended The reader maybe reminded 
of the part played by ear infection m the parenteral diarrhoea 
of infants , otitismecbaatthiaageiaas deserving of chemotherapy 
as it IS m older cliildren 


Chrome Otorrhoea 

As a rule chionic discltarge from the ear is flie outcome of an 
attack of acute otitis media in wluch the tympanic membrane 
has been allo^\ed to rupture apontaneously, and is often associated 
nitii dj<!easo of the mastoid A proper examination of the ear 
after a preliminary cleansing is essential, for it may bo found that 
the discharge is denved from the external auditory meatus 
and may be due to a v.ccping dermatitis or possibly a foreign 
body 

Treatment The first essential in tho treatment is to otclude 
any focus of infection iii the no«e or throat, for if such bo present 
no amount of local treatment will cause tho ear to heal Infected 
adenoids, septic tonsils and di«»eascd nasal accessory sinuses are 
tho mam causes of chrome otoiThma, and treatment cannot bo 
considered os adequate until the tonsils and adenoids have been 
removed, and an X ray has been taken of the amuses and any 
ihseaso it rc\eals treated 

Finally otorrhcca may persist after tho above ineosures have 
been earned out In such casas tho mastoid antrum and cells are 
diseased, and a con«ervatn'e mastoid operation must bo per 
formed The radicol mastoid operation will only bo rcquireil 
u hen the ears have been so neglected that much destruction of tho 
drumhead has taken place and tho middle ear is filled with 
granulations 

Chrome otonheoa is occa‘»ionaUy duo to tuberculous disease of 
tho muldio car, a condition which is said to be most common 
during tho first two years of life The disenso gives rise to 
progrcssuedi'iorgnnisationof tho middle ear, and the facial neno 
ma\ l>ecome involved Treatment should cou'fi.it of a radical 
mastoid operation 
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Acute Mastoiditis 

Acute mastoiditis may lie met udth ot any age, even in infanta 
of a fe^v inontlis. It arises as a complication of acute otitis media, 
generally after an interval of a few da^'S, but may develoj) almost 
simultaneously •with the ear infection and so may bo present 
before there is any ear discharge. If discharge is Ul^dy present 
it often lessens or ceases when the mastoid becomes involverl. 
Tlie temperature is raised to lOI® to 104“ F., and generally 
there is severe pain, nliich an infant may indicate by screaming, 
and rubbing or pulling at his car. Pain is, however, not always 
present. Vomiting is common, there may be diarrhoea, and the 
infant may appear drowsy and pale. Local signs consist of 
tenderness and ^veiling. The tenderness is usually localised 
over the mastoid process, and preasure in this region may cavrso 
the child to rvince or cry out, hut when the temporal hone is 
compact and the mastoid air*cell.s are few or absent, firm pressure 
or percussion may be necessary' to elicit it. Swelling generally 
develops behind the car, filling the post-artricular sulcus, but it 
may be absent even when there is no doubt of the mastoiditis. 

Treatment. TIic treatment is surgical, consisting of immediate 
opening and drauiing of the infected bone. There sliould bo as 
little delay as possible jn tliis, as there is always the risk of futthet 
extension of infection causing such complications os thrombosis 
of the lateral sinus, meningitis, or an intracranial absccas. 
Although eulphanilnniide may bo given in order to cut short the 
infection and lessen the likelihood of further complications, it 
cannot take the place of ojieration. 



CHAPTER VV 

DISEASES OF THE RESPIRATORY SYSTEM 
CROUP 

Crovp 13 a liowsehold word used to describe the \ anous stridors 
m childhood, and orisea from a vanety of causes but of itself 
does not constitute a disease As a rule croup is due to laryngeal 
disorders, and m reioonung its various causes a description mU bo 
given of the affections of the larynx m cluldrcn 

Congenital Laryngeal Stridor 

TJus IS due to stenosis of the larynx, and is brought about by a 
narrouing of the nma glottidis, tlio aryteno-epiglottidean folds 
being approximated so as to gi%e the epiglottis an appearance of 
being pinched from side to side 

Symptoms The mam symptom consists of a eroding or 
stndulous sound accompanying inspiration The stridor begins 
at birth or uitlun a ucek or tuo, and at ffrst may be heard during 
the night as uell as the day Tlie obstruction is eomotimes great 
enough to load to deficient aeration of the lungs \vith con'^idcrablo 
indramng of the xiphistemum and loner ribs In milder cases 
the stridor is only heard nlien the breathing is exaggerated, as 
for instance when tho infant la crying or is excited Tho early 
onset of the stridor, and its persistence over seieral months with, 
ns a rule, but Iittlo disturbance to tho health of tho infant, 
generally makes diagnosis an easy matter 

TTio majority ofcnscs recover, the stntfor gratfualTy fessenmg 
and finally disapjioanng touarda the end of the first year Tho 
crou mg first parses off at night time and when tho infant is 
breathing quietly, and only m the more sovero cases does it 
pomat into the second year The chief danger lies m acute 
pulmonary infections such aa bronchitis or pneumonia, for 
the laryngeal deformity acta as an additional handicap which 
may just turn the scnlo agamst tho infant Recovery is generally 
thought to be duo to a gradual cotreetion of the deformity taking 
place as the parts increase m sire with tho child's groivth 

Treatment Tlio deformity cannot be influonccil by treatment, 
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hut care must be exercised to prevent ordinary coughs and 
colds, particularly by avoiding contact with children or adults 
who hare upper respiratory catarrhs. The occurreneo of a 
simple larj’ngitis may rapidly increase the dyspnoja and even 
necessitate tracheotomy. 


* Acute Laryngitis 

Acute laryngitis is nearly alwaj-B secondary to infection in the 
naso-pliar3'nx. It also occurs during the early stages of measles, 
and may he present at the onset of whooping-cough. 

The chief symptom consists of hoarseness or loss of the voice. 
The temperature is raised three or four degrees, and older cliUdren 
may complain of soreness of the tliroat. When laryngitis ari.'^es 
in infancy obstructive symptoms such as cyanosis and retraction 
of the cheat wall arc to be expected on account of the smallness 
of the parts and the ease with wliicli the airway becomes narrowed 
by larjmgeal cedenia, indeed at times there may be a real danger 
of sufTocation, and it may be necessary to give relief by trachoo* 
tomy. Such severe symptoms arc, how'ever, uncommon in simple 
catarrhal laryngitis, and as a rule within two or tlu’ee days the 
temperature returns to normal and the voice regains its power. 
Urgent symptoms are more likely to arise in the acute laryncitia 
■which follows the inhalation of some irritant, such as inii^ing 
steam from the mouth of a kettle. 

Diagnosis. Tlie diagnosis of acute laryngitis is us a rule easy. 
The most important condition from which simple laryngitis must 
be distinguished is InrjTigeal diphtheria. The laryngitLs of 
measles is likely to be accompani<^ by catarrh of the nose and 
eyes, and the presence of Koplik's spots in the mouth will 
• confirm the diagnosis. It is more difficult to exclude whoop- 
ing-coiigh because the laryngitis occurs dvwing the early catarrhal 
stage before the whoop develops. A historj’ of contact with 
another case would act ns a warning. 

Treatment, Even in mild cases the child should bo nursed hi 
bed until the temperature has fallen. When coughing is trouble* 
some the use of n steam kettle will often give reUef, and the 
steam may with advantage be impregnated with Friar’s Balsam, 
allowing one tcaspoonful toonej)int of warm w'oter. A free action 
of the bowels must bo obtainetl, and the following sedative 
mixture may bo used to relieve the cough, the dose being suitable 
for a child a year old. 
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^ li Syr. scIHa) m. 

SjT. tola m. 2|. 

Syr. pruni rirg. m. 21. 

Tincfc. camph. co. m. 2J. 

Glycerin m. 10. 

Aqua entnph. ad 

Should oedema threaten, or the child become cj'anosed, irarm 
fomentations should be frequently applied to the throat to ease 
the breathing. In small infants one must be prepared to perform 
intubation or tracheotomy if cyanosis progresses. 

Diphtheritic Laryngitis 

This condition is considered more fully under Diphtheria, but 
is referred to hero bccavise of the great importance which 
Rttaclies to its early recognition. As a nilc the development of 
membrane in the laiyn.v follo^^-s upon faucial diphtheria, and if 
examination of the throat shows any traces of membrane te 
laryngeal stridor can have but one interpretation. Tlicro may 
l;e A liistory of exposure to infection ; or there may bo a sanious 
discharge from the nostrils indicating nasal diphtheria. Tlio 
temperature is generally high, the glands in the neck are swollen, 
thebreatfl may ho offensive, the face has a bloated appearance, 
and, the child looks exceedingly ill. Although a throat swab 
ehoiild be taken to confinn the diagnosis, if there is any reason 
to suspect that the laryngitis is diphtheritic no time should be lost 
in giving anti-diphthcritie serum. 

Syphilitic Laryngitis 

This U also considered under Cbngct\ital Sj7)hili». Suffice it 
here to say that it is an early symptotn, occurring generally under 
three months of age and usually Jn association with snuffles, and 
giving rise to hoarseness of the crj'. 

Laryngismus Stridulus 

Tins condition lias already l>ecn incntioned na one of the nervous 
mamfestations of rickets, and in company with convulsions and 
tetany completes the clinical triad spoken of as “ spafimophilm." 

It may be mentioned again here that laryngismus stridulus is an 
early s^miptoin of rickets, occurring between four and twelve 
months of age. Each attack consists of a roomentai^* spasmodic 
clMure of the glottis followed by a crowing in.«pimtion. Tlio whole 
attack lasts only a few seconds, but may recur many time^ in a 


334 DISEASES OF THE RESPIRATORY SYSTEM 


day. The prognosis is good, the attacks clearing up quickly 
under anti-rachitic treatment. 

Laryngeal Spasm 

Somewhat similar attacks of laryngeal spasm have been recorded 
in the first few weeks of life. In the attacks the infant makes 
every effort to breathe, but fails to fill the lungs, becoming' 
progressively cyanosed and seeming in imminent danger of death. 
During the attack, breatlung should bo stimulated by a cold 
sponge applied to the neck. 

Indigestion has seemed at times a factor. Similar attacks 
occur occasionally in early infancy when the frasnum of the 
tongue is unduly long, allowing the tongue to fall back and 
obstmet the air-uay. 

Laryngeal Papilloma 
This is an uncommon cause of 
stridor. The condition generally 
arises soon after infancy, the sj-mp* 
toms coiLsisting of hoarseness and 
feebleness of the voice, stridulou^ 
breathing, and attacks of cyanosis 
and shortness of brealli. Tlie grearth 
— or growths, for they are generally 
multiple — slowly enlarge, and the 
symiptoms gradually increase in 
severity. The diagnosis can only be 
made by laryngoscopy. The treat- 
ment is surgical and consists of tlie 
removal of the tumours. 

Laryngitis Slridulosa 

Thi.s affection is confined to childhood, and is characterised 
by attacks in which the child wakes up at night with lai^mgcal 
spasm accompanied by dj’spnffia and atridulous inspiration. It 
must not ho confused with laryngismus stridulus. 

Laryngitis stridiilosa may occur nt any age from two to ten 
years, but is most common between three and she years. Tlie 
sc-TCS are equally affected. Oflcn the children are of a nervous, 
excitable disposition, but there are additional factors at work as 
''■ell — for instance some children only experience the nltack-s when 
they have a cold or are feverisli, in others constipation plays a 
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part Other attacks are provoked by large and indigestible 
suppers, 08 m the case of a girl of fiv'o years whoso attacks ceiwed 
w hen her bedtirao meal of fried fish w os stopped 
In a tj*pical attack the eluld go^ to bed seemuigly well, but 
wakes up two or tliree hours later with urgent dyspnoea Sitting 
up m bed struggling for breatli, sweating, cjano«ed, and making 
loud inspiratorj stridors, the terror of the cluld w pitiful Tlie 
attack ^dually subsides in an hour or so, the child drops off to 
Bleep and in the morning the terror by night is forgotten There 
may be slight residual bronchitis for a day or so 
The prognosis for the individual attack is good, the child 
invariably recovenng even when the symptoms are eo sev ere as to 
Bcem fraught with danger The attacks are veiy likelj to recur, 
perhaps as a rapid burst for a few nighta in succession or a few 
montlis may elap*;© between each attack 
Treatment During an attack relief tnaj be given by applying 
warm fomentations or hot fianneb over the larjm\, and giving 
a narm dnnk The child needs to be reassured and sootlied 
The prevention of attacks demands m the first place a thorough 
overhaul of tlio daily routine The ln«t meal should bo at tea 
time, and should consist onjj of plain fare In some cases the 
attacks have seemed to bo associated with an obstruetod ainvaj 
by enlarged tonsils, and have ceased when these Ivavo been re- 
moved A course of Bedstive drugs at bedtime 13 beneficial Tor 
a child of five 3 cars, chloral gr 3,lummalgr i, orphemzonogr 5 
may be given 

Foreign Bod)' in the Larynx or Trachea 
Foreign bodies m the respiratory passages are more common 
m cluldfcn than in adults, owing to their habit of putting things 
in their mouth Wien the foreign botlj enters the larynx a 
violent fit of coughing is provoked and the clnid may choko and 
become e 3 anoecd Should the foreign body lie large enough 
to block the airwnv, death will of course rapidly ensue from 
Bufibcation unless a tracheotomy is immediately undertaken, 
but more often the foreign body allows of the passage of aw 
lieyond it, and this causes a stridor which may lonictimes bo 
loud enough to be heard ncro*» tho room or may bo bo quiet 
that it IS only heard by Iistcmng clooe to the child’s moutli 
A foreign body in tlie larynx wall enuoo hon^scne^s or loss of tho 
voice When the foreign body w metallic, it may ■show on an 
X ray film, but a negative X ray does not exclude the presence 
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of a foreign body. If su!q>icion of a foreign body is entorUiined, 
an expert endoscopic examinationshotUd be undertaken. Rciiiovai 
of the foreign body should liko«ise be left in the Iiands of an 
expert. 

Stridor may finally be due to pressure on the trachea from 
without. One of the most important causes in young children 
is a rctropharj'ngeal abscess (p. 320). Stridor from compression 
of the trachea by congenital goitre Los been recorded ; and 
during the first year of life it may be aasociaterl with enlargement 
of the thymus (p. 487). Also at tliis age stridor may be due to 
the pressure of enlarged mediastinal glands, which ate usually 
tuberculous. The following case may be cited as an instance. 

’ A baby, six montlis old, had had for six weeks stridulous re-splra* 
tiona with much recession of tl»e lower ribs. There was*a history 
of contact with an adult srtffering from phthisis. A tuberculin 
skin reaction was strongly positive, and an X*ray film shmved 
the presence of enlarged glands at the roots of the lungs. The 
stridor continued for several months, but eventually clcareti up 
88 the glands hea]e<l. 


TRACHEITIS 

Tracheitis is probably more common than is generally realised. 
Acute inflammation of the trachea Is but an item in the spread of 
infection from the throat to the bronchi, and is eonictimcs a 
troublesome complication of influenza. Many of the coughs in 
childliood which arc unaccompanied by pliysical sign-s arc prob- 
ably due to chronic tracheitb. As o rule the cough is Jjard, drj’, 
and often worse just after the child has gone to bed. In some 
cases there is clear evidence of a.ssociatcd naso'pharj'ngeal 
infection, but not in all. A cough of the t} 7 )o just described is 
best dealt with by rubbing the chest at niglit-time trith a fitiiim- 
lating liniment (turpentine hniment is as good as any), and giving 
gome such cough mixture at bedtime aa the following r — 

II Pot. citmtis gr. 6. 

Tinet. camph. co. m. 5. 

Syr. tolii m. 6. 

Oxymel Bcillaa ro. 6. 

Glycerin m. 10 

Aqua ad3i. 
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BRONCHITIS 
Acute Bronchitis 

Ting 13 common at all ages, bat particularly so at the extremes 
of life The exciting cause is acute bacterial miasion of the 
bronclual mucosa, the infection spreading down from tlio nose 
and naso pharynx Of tlie infectious fevers, measles, hooping 
cough, and influenza are nearly al»a}'s accompanied b} acute 
bronchitis In joung chililren tliere may bo additional factors, 
for instance, rickets is a predisposing cause parti) owing to the 
softness of the thoracic cage with consequent poor expansion of 
the lungs, and parti) because of the increased susceptibility of 
rickety children to infections in general Many of the babies 
who are said to " cut their teeth with bronchitis ' are aUo the 
subjects of rackets Congenital heart disease also renders a 
cluld more prone to bronchitis 

Symptoms The onset is brisk, the first symptom being a 
cough which continues throughout day and night, disturbing the 
sleep Tliere ma) be some pam beneath the sternum The cough 
whtcli at first IS diy, soon becomes loose and moist but is not 
accompanied b) an) Msiblo sputum, smee clnidren imanabl) 
swallow It The face is often flushed the temperature ri*** 
three or four degrees and m inOinta may reach 104* F , and the 
respirations nso to 30 to CO per minute 
As the inflammation passes to the smaller tubes the cluld 
becomes cyanosed The nJai nasi dilate, and the ncceisor) 
muscles of respiration may be brought into play In young 
infants the exudation may block the smaller tubes, leiuhng to 
collapse of the portions of lung beyond, and increasing tlie degree 
of cyanosis, indeed it is often impossible to say exacth when 
these infants pass from bronchitis to broncho pneumonia V, lulo 
in older children bronclutis is seldom a dangerous illne^.3 m 
mfanc) it may easil> prove fatal 
The signs are the same as in adults The percussion note in 
not altered but on auscultation numerous adventitious sounds 
are to bo heard over the lungs Oier the upper part of the 
chest the sounds may be dr> ond sibilant wlule moist sountls 
will tend to collect at the bases "When areas of lung become 
collapsed the crepitations may take on a clicking character 
indistinguishable from tiioso heard m broncho pneumonia 

Diagnosis As a rule the diagnosis m straightfomartl 31 jo 
possibility that the illness marks the onset of measles or whoop 
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ing-cougU must always bo borne in mind. In young infanta 
there may bo great difficulty in distinguishing bronchitis from 
pneumonia, and one has to b© guided as much by the general 
appearance of the child as by the signs in the chest. The 
temperature is likely to be lugher in broncho-pneumonia, and 
the child is more listless and irritable, and looks obviously 
more ill. There is a greater degree of cyanosis, and the pulse 
ami respiration rates are more rajnd. It must also be remem- 
bered that miliar}" tuberculosis of the lungs may only present tlie 
signs of hroncliitis, but the weakness and rapid wasting, the 
dyspnoia and cyanosis out of proportion to the signs, and the higlr 
swinging fever will point to tulttrculosis. Lastly, attacks of 
spasmodic asthma in infancy may closely resemble hronclutis, 
but the frequent recurrence of the attacks, their rapid onset and 
as brisk disappearance, the absence of fever, and the possible 
association witli eczema, help to distinguish them. 

Course and Prognosis. Simple bronchitis should clear up in a 
week or ten days, but the uncertainty at first of telling whether 
the condition will pass on to broncho-pneumonia must make the 
prognosis guarded. Tho outlook is worse in premature or feoljlo 
infants, and in those with rickets or congenital heart disease. 

Treatment. The child simuld l)C nursed m a warm room at an 
oven temperature, but with an* adequate supply of frwh air. 
ClotUij^g should be of loose woollen material. The diet should be 
mainly of fluids, which need not bo restricted. Milk, milk 
puddings, fruit and ftjiit juice, custards, broths and jellies may be 
given. For tho infant who is artificially reared, tiie milk mixture 
should bo reduced in strengtli, though not in amount, so long as t Jie^ 
temperature ia high. At all ages it is well to begin treatment by 
giving a purge. 

A steam kettle may somctime-s l>o applied with advantage, but 
its u.fles must be clearly understood. It should only be useti 
when the cough is frequent and drj', but should bo discontinued 
os soon as the sounds in the chest become moist. The kettle 
should stand out in the room at some distance from tho child, 
its function being mcrelj' to moisten tho atmosphere, and under 
no circumstances should a steam tent l)o used. It is as well to 
impregnate the steam with some soothing preparation such as the 
addition of one teaspoonful of Friar's Balsam to one pint of 
water. 

The application of stimulants to tho chc-st wall as a means of 
counter-irritation finds Its greatrat value in young children, owing 
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to tlieir relatively lai^ skm surface The chest should be rubbed 
morning and evening ■with some stimulating liniment such as 
Lin Terebinth The common household remedy of camphorated 
oil 13 also useful, although not so stimulatmg Heavy applications 
such as stupes, poultices and plasters arc unneceasaiy m simple 
bronchitis, and in y oung infants they tend to hamper the tespira 
tory movements 

Dunng the early stage when the cough is dry and irritating a 
scdntiie mixture such as the following wiH he found useful — 

Pot cit gr 5 
Tinot ipecac m 5 
Tinct enmph co m 4 
Syrup m 15 
Aq chloroform! nd Ji 

3 i ter die, for a child of one year 

This mixture will sometimes serve throughout the course of 
the jllne«s but if the cough liecomes loose and bubbling the 
mixture may be changed to one more stimulatmg such as 

Tinct ipecac m 5 
Ammon carb gr ^ 

Sp ammon aromat m 5 
Syr ecillm m 6 
Aqua cainpli ndji 

5 i ter die for n child of one y ear 

In young infants cyanosis and restlessness ate often incrcaRcd 
simply by the abundance of secretion, and then, provided they 
are otherwise well developed and strong, it la often a good plan 
topvejoncJBjeJjc, which ofa^ml dfudofthesrcjeJarw 

Eniesia wall bo obtained by giving half to one teaspoon of 
ipecacuanha wane Emetics must not bo need in feeble infants, 
nor when the illness has been prolonged, nor when broncho 
pneumonia has already developed During convalescence a goorl 
cod lu er oil emulsion should bo given, and older children should 
be sent for a change of air to Ibo coantiy or seaside 


Chronic Bronchitis 

Chrome, 05 tceunent bronclutw is very common in childhood 
^lany of the ens-s uri OKtoiiatid with asthma An exciting 
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cause is often to be found in the unliealthy stato of the tonsiis 
and adenoids, infection rapidly passing doivn to the cheat. 
Chronic bronchitis may also be a legacy from tlie infectious 
fevers, particularly me«asles and whooping-cough, and is often 
accompanied by some degree of pulmonary fibrosis. A form of 
hilar bronchitis, in which moist sounds are localised over the 
roots of tlie lungs, may accompany tuberculous enlargement of 
the mediastinal glantls. 

Symptoms. The symptoms of chronic bronchitis are alwa}'s 
more noticeable during the %vinter months. Cough is llie most 
outstanding sjTnptom, and may be either dry and hard, or loose, 
depending on the amount of secretion. It is often worse at night, 
keeping tlie child awake, or may be particularly troublesome 
when the child first gets up in the morning. There is likely to be 
a degree or two of fever, especially in the evenings, and this may 
continue for weeks at a lime, with periodic exacerbations during 
which the symptoms flare up into an attack of acute bronchitis. 
Shortness of breath is only complained of in the more severe 
cases and in older childhood ; there is tlien nearly always a 
history of asthma, and examination is likely to show some degree 
of emphysema. 

Phy’sical signs are very touch as in adults. There is often a 
poor expansion of the chest. The percussion note is not altered, 
but the breath sounds are liarsh, expiration maj' he prolonged, 
and numerous dry and moist sounds are to be heard over both 
lungs. 

The child w-ith clironic bronchitis is generally of spare build, 
the intercostal spaces being wide and indrawn. Nutrition is 
interfered with, and the weight » almost always several pounds 
below the average. 

Treatment. A clear upper airway must be provided, and 
infected tonsils and adenoids sliould be removed. The operation 
is, however, no guarantee of euro, and if tlie sinuses are infeefni 
n.s well ‘the cough will almost certainly continue until they hare 
been dealt witli Other cases are improved by an autogenous 
vaccine, prepared either from the sputum when tliat can bo 
obtained, or from a throat swab. Needless to say, a vaccine is 
of nttlo use unlc.‘<s infected tonsiis have first been removed. Tlio 
diet should be as nourishing as pos.sible, and should include a 
sufficiency of animal fat, butter, eggs and milk. A tcaspoonful 
of cod-Uver oil and malt may with advantage l»e given llin'cc 
daily, Tlio following prescription haa often been found sendee- 
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able, and maj be combined ■with a eedative cough mixture at 
night 

Creosote m } 

Tinct benzoin co m 2J 
Pot lod gr 
Tinct stramonu m G 
Aq elilorofornn ad 3* 

Residence during the 'U inter months at a 'warm seaside touii 
such as Ventnor or Torquay is reij desirable if it can be arranged 

Acute Fibrinous Bronchitu 

Tlus rare condition is characterised by the expectoration of 
fihnnous casta of the bronchi Jt baa to he distiagutshed from 
diphtheritic bronchitis, m uhtch a membranous cast of tlio 
bronclual tubes a[so forms The chief sjmptoras of fibrinous 
bronchitw are cough, urgent dyspnoea cyanosis, and the cxpcc 
toration of the casts During the attnek the ph}*sical examination 
resembles an acute attack of asthma, hut relief is obtained « ith the 
ejection of the cast The outlook in an attack is good, but relapses 
are likely to occur 

Treatment is on the same lines as for acute bronchitis, Inlialu* 
tion of the steam from liraewater has been recommended 
Potassium iodide m increasing doses 13 generally held to be the 
most uoeful drug internally Unless diphtheria can be absolutely 
excluded it would be to give a full dose of antuLpbtheritic 
serum 


Foreign Bodies in the Bronchi 
Foreign bodies in the bronchi are met with particularly in 
young children, omng to their habit of putting things in their 
uuittths A smldeu ataxt or cry may Uvea lead to the lalvxUUotv 
of ttio foreign substance All manner of objects may lie mlialcd 
m this u ay, peas, beads, and chips of wood being among the more 
common Owing to the right mam bronchus being more in the 
direct line of the trachea, foreign bodies are found almost twice oh 
often m the ngiit as in the left bronchus 
At the time that the foreign body is inhaled there is likely to 
bo a severe fit of coughing or clioking, the later history depending 
on the nature of the foreign substance and its size and shape. 
VegefiiMo Bubslanees, such as pens or pieces of nut, rapidly 
decompose and set up an acute bronclutis or broncho pneumonia 
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within a few days. Mineral substances may remain in the 
bronchus for some time with siirprisingl3' little in the way of 
symptoms. 

The effects of a foreign body in the bronchus are manifolil. 
Generali}’ within a few days, if not at once, the mucosa at the site 
of the impaction becomes swollen and shuts off the airway. 
Uronchial secretions then accumulate behind the foreign body 
and soon become septic, leading to broncho-pneumonia. Unless 
the foreign body is removed at this stage, the area of lung beyond 
is likely to form a Jaige alwcess, or may become gangrenous. In 
other cases the condition gradually pas.se.s on to severe fibrosis 
of the lung and bronchiectasis. 

Tile physical signs vary' according to whether air can get past 
the obstruction. At times the foreign body may act like a valve, 
allow’ing ingress of air but preventing egress, llreatliing is then ‘ 
likely to be accompanied by stridor, and os the lung beyond the 
obstruction becomes distendnl witli air the percussion note 
becomes tympanitic, the breath sounds are much reduced, tha 
heart may be displaced towards tlic unaffected side, and the 
diaphragm remains in a position of descent throughout the 
respiratory cycle. If air can get to and fro past the foreign 
substance the breath sounds srill be tubular, and crepitations with 
a metaliio character may bo heard in the lung beyond. ^Yhen the 
foreign body completely blocks the airway, as happens eventually 
in most cases, the air in the lung beyond is Boon absorbed, the 
lung collapses, and with its retained secretions becomes a 
" dro^vned lung.” The signs then closely resemble an empyema, 
the percussion note is dull, breath sounds are absent, but the 
heart may be displacetl towards the afTectetl side while the 
diaphragm remains high both in inspiration and in expiration. 
When the “ drowned luug ” becomes infecterl an abscess forms, 
the temperature and pulse rise, and the patient rapidly liecomcs 
dangerously ill. 

Diagnosis. The history' of a sudden severe bout of coughing 
for no apparent'reason would be most euggestive. A unilateral 
character to the signs in the cheat also tends to confirm ono’» 
suspicions. Tlie signs may vary, and may be those of a unilateral 
bronchitis, broncho-pneumonia. emphysema or empy'cma. X-ray 
examination is eawntial, and it is invaluable to examine the 
patient under an X-ray' scnien. A metallic foreign body will 
show on the X-ray' film. Much Jiclp is to bo Jiad from X-haying 
the child during full inspiration and then at full e.Tpiration, for 
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III full exjnrniion. TIk» n^lit lunj; icmaiiw mCIulMl wiih air. ttliilo 
the- Wc liiriK lia* Uwrrw o|iiiq»r fmm ih«* normal Ifx' «f TIio 
fiirpieo IkkIj vkOK ctK-MmfuUy «CTnovwL WitU arkuowlo-lginr-iita 
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in the normal cliild the alteration In opacity of the lung fields 
and the different shape of tlie diaphragm in these two positions 
is obvious, but wlicn tlie air cannot escape from a lung owing 
to a foreign body (obstruetivo emphysema) the persistence of 
transluoenoy and of descent of t!ie diapliragni in expiration is 
diagnostic of the condition even though the object itself may be 
non'opaquo to X*ra5’s {see Plate IV). If doubt remains, expert 
bronchoscopy should be undertaken. Foreign bodies in the 
bronchi arc generally overlooked because the physician lias not 
entertained the possibility of their presence. 

The chance of a foreign body being automatically coughed up 
is remote. Chevalier Jackson puts it at from 2 to 4 per cent. 
On the other hand it is generally true tliat if a foreign body has 
entered the bronchus an experienced bronchoscopist can usually 
get it out, but there can be few* conditions in which success 
depends so largely on the skill of the operator. Once the foreign 
substance is rcmove<l, the lung is capable of making a most remark- 
able recoyeTy, but several montlis may elapse before complete 
re-expaiislon takes place. 


ASTHMA 

Asthma is a common complaint in childhood, and is a subject 
which presents many facot.s, but its complexity can be reduced 
by dividing tlie 'cases into two clinical groujis, wliich differ not 
merelj' in their symptoms but also in their etiology and treat- 
ment. 

The first group consists of jv'hat may bo called True SpasinoJtc 
Asthma, the chief fcnturc-s of the attack being a sudden onset, 
often beginning at night, and in which from the vciy’ commence- 
ment shortnes.s of breath and wheezing are prominent. Tliese 
attacks may last for an hour or two, or a day or so, but genemlly 
terminate quickly, and although the child may Imj left with some 
mild broirchitis for twenty-four hours, os often as not the child 
is quite well on the day after tlio attack. In the second form the 
attack commences witjj a cough or a cold due to infection in tlie 
upper respiratory pa.s.sages, and after twenty-four bouts or so 
the infection pa.sses down to the client, producing broncliitis, to 
AshicU later is added a spasmodic or wheezy clement. These 
attacks, which have re.^einblanees to ordinarj* bronchitis, may 
last for several days up to a week, and only gradually pa<is off. 
Such attacks may bo called Asthmatic DronchilU, to indicate 
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that the chief lesioq in the cheat is hroncliitis, on whicli asthmatic 
symptoms are superimposed. The term “ Bronchial Asthma ” is 
avoided here, since it is applied to both groups by dUfercnt 
observers, and because all asthma is in a sense bronchial inas- 
much as it affects the bronchi. 

True Spasmodic Asthma 

Etiology. Spasmodic asthma occurs more commonly in boys. 
Heredity e-xerts a strong influence, for there is a history of asthma 
or some other allergic condition such as hay fever, eczema, or 
migraine in the parents or relatives in as many ns 70 per cent, of 
the cases (Bray). The child himself may also liavo a history of 
otlier allergic disease.?, the most common example being the child 
who has eczema as an infant and exchanges this for asthma after 
a year or so. Urticaria, hay fever, and migraine are also not 
infrequently associated in the asthmatic cliild, and the more rare 
condition of congenital ichthyosis is also likely to ho accompanied 
by asthma. 

One of the most important factors in the production of true 
spasmodic asthma is a state of hyperscnsithity or allergy to some 
foreign substance, contact with w’hich induces an attack. The 
substance to wiiich the child is sensitive (allergen) needs only 
to be encountered in minute quantities, and is not injurious to 
normal children. Occasionally the hj-persensltive state is already 
present at birth, and evidence of it may then appear as soon 
after birth as the epeciflo 6ul»tanco is encountered, but more 
often hypersensitivity is acquired afler hirth by tho child coming 
into intermittent contact with the foreign substance. As a rule 
the foreign substance is a protein, and it may gain entrance to 
the body either by being ingested with the diet (ingestants) or by 
inhalation (inhalants). 

Infjesianls. Tliese are tJic proteins of food. Tho two rao^t 
common offenders arc the lactalbumin of milk and the protein 
of egg, while the proteins of fish, wheat, and meat come ne.Tt in 
order oi frequency. ^ ood protein hypcrsenartivity is parVicn’urAy 
likely to be a factor in tho asthmas which begin in infancy.* 
It has been shown that food proteins in the mother’s diet may be 
absorbed as whole protein and eliminated in tho brpast milk, and 
in this way an infant may bo bcought into contact witli a variety 
of food proteins at a time when the diet consists only of breast 
milk. 

' Elonnatly, It. Jour. AVttyg, Rt. Louis, ICCO, 1, ?S. 
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JnJuilants. These are the proteins'of dust, particularly the 
dust from horsehair or feather mattresses and pillows, pollens, and 
animal emanations, the most important being tlioso 'from horses, 
dogs, cats, and rabbits. While ingcatant proteins play a 
prominent part in infancy, the importance of inhalant proteins 
increases as the child grows older. 

A careful history nill often give a duo to the particular protein 
causing a child’s attacks, and more precise information can 
sometimes be obtained by carrying out skin tests to the various 
common proteins.^ The tests are performed by Rcratching tJie 
cleansed skin and rubbing in a drop of the protein solution much 
as in ordinarj’ vaccination ; in this way it is possible to test 
a dozen or more proteins at a sitting. The intradermal injection 
of proteins is more painful, so tliat only a smaller number can 
bo done at a time, and the reactions ate likely to he more severe. 
31y either inothwl a positive reaction is indicatetl by the develop- 
ment within ten or fifteen minutes of a brancliing urticivrial 
wJieal at tho site of inoculation. 

Although much is made at the present day of tho importance 
of protein iij'pereensitivity in spasmodic asthma, otlicr factors 
are often at work. Thus tho condition is undoubtedly more 
common in nen’ous, excitable, and highly strung chvUlrcn, 
and not infrequently an attack is bronglit on at times of excite* 
rnent such ns children’s parties. In otlicr cases attacks are 
associated with digestive di.'»ordem; for instance, simple over* 
filling of the stomncJi, particularly at bedtime, may Iw sufficient 
to induce an attack. Occasionally attacks of asthma occur 
witli a remarkably regular periodicity, such ns onco cverj' three 
or four weeks, so much fo as to amount to “ eyclical nstlima 
T1i£»d i>eriodic cn.scs arc likely to be associated n-ith a faulty 
metaboli-sm of fat, as shown by ketonuria, and in tlicir manage- 
ment it is necessaiy' to reduce the intafto of fat m ffto diet and 
to increnso tho amount of carbohydrate, and it is in thc«j ca-scs 
that the exhibition of ghieose is likely to bo beneficial. Another 
factor of some importance is climate, for there is no doubt tlmt 
a particular locality will suit some n.stlimatics children and not 
others. 

Pathology, Tiie changc.s that take place during an attack 
consist of spasm of tho plain muscle of the bronrlii and cetlcma 

’ conlainirif; pwlt-lr* lor ulrin «n» t>»U «j> I*}' varloiu fina*. 

nnd H»r '•sry connidi'nibJy in their potenry. Oew of tho ntott rrhuhio «t* U 
prrpar«t hy UeucHnl A Co. 
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of the broncliial mucosa,* both factors leading to narrowing of 
the lumen. During the attack there is also likely to be some 
degree of emphysema, and the blood count sometimes shows a 
mud eosinoplulia. Bray * has brought fonvaitl evidence of 
ft hyjjochlorhydria in many of these children, which iliay at 
limes amount to complete achlorhydria, and good results Imve 
been claimed to follow the administration of hydrochloric acid. 
But it may be pointed out that although a low iiydrochloric 
acid content may make it more easy for whole undigested pro- 
tein to pass into the intestine, and from tliere to bo absorbed, 
it docs not explain why one cliild should be upset by the 
protein of eggs and another by that of milk. Moreover, the 
low gastric acidity occurs also in children whose symptoms are 
attributable to inhalant proteins. 

Symptoms. Spasmodic asthma often begins in infancy, 
although at that age the attacks are UkeW to be mistaken for 
bronchitis,' and their true nature may not bo recognised until 
two or three years later. The attacks in infancy differ, however, 
from ordinary bronchitis in their sudden onset, their short 
duration, their quick recoveij*, and the absence of high fever. 
After infancy, the attacks resemble tliose met with in adults. 
They often begin during the night, the child sitting up in bed, 
cyanosed, sweating, and making short inspirations and long 
wheezy expirations. Tlie attack may bo over within two ot 
three liours, and tiie child seem liiraself again next day, or the 
spasm may last a day ot two, being accompanied tou’ards tlio 
end by a good deal of bronchitis. 

Examination of the chest during an attack shou's tho lungs 
in a state of full expansion, the j»ercussion note is hyper-resonant, 
inspiration is shortened, and expiration is much prolonged and 
is nccorapaiiied by higli-pitche<l sibili and whistling sounds. 
In addition tliere is always a considerable degree of emphysema, 
tlie area of cardiac dullness may bo comjdetely obliterated, and 
tlie upper border of the liver dullness may be displaced downwards 
for tmt Or two spaces. It is important to notice liow long 
cmphj'sema takes to disappear after tho attack Is over. As a 
rule it subsides nithin a day or two, and this allows of a good 
prognosis, for if the n.sfhmatic attacks can lie overcome the chUd 
^rill be left %vith a normal clicst. On the otlier hand, when the 
attacks have recurred frequently over a period of soveml years 
the cmpiiypema may persist between attacks, and this affects 
* Bny, Q. W. Quart. Jwr. Sltd., 1031, 2i, 181. 
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the prognosis adversely, for cren if the asthma can lie subdued 
tho cWid is likely to be left with emphj^ema and chronic 
bronchitia. 

Treatment. During an attack tho child should be allowed 
to sit up and adopt whatever position is most comfortable. 
TJve windows should be opened to admit fresh air. Tlie most 
Buccessftil means of combating an attack is to give a hypodermic 
injection of adrenalin, 3 minims of a solution may be given 
at tlireo years, or 5 minims may be given to older children, and 
tho dose may bo repeated in an hour if the attack is not already 
subsiding. The older methods of burning nitre powders and 
stramonium leaves siiouid not bo used. 

Tho treatment between attacks is directed towards prevention, 
and success depends upon a thorough attempt to unravel the 
underlying causes. Tlie liistory may point to hypersensitivity to 
some specific protein, and this may be confirmed by skin tests. 
Commonly tho offending article is thednsi of tho child’s bedding, 
especially when horsehair or feathers are the materials concerned, 
and these should then be replaced with bedding stuffed with a 
vogetaWo fibre such as “kapok”. If, on tho other hand, tlio 
child is sensitive to a food protein it may be possible to exclude 
the offending article from the diet, or alternatively the child 
may bo desensitised by giving such minute quantities of tho 
spccifio sub.'^tance that an attack is not provoked. Tlie amount 
is cautiously increased each day, alanj-s taking caro not 
to precipitate an attack, until finally tho child is able to take a 
normal quantity. Kon-specifie desenaitlsation has also been 
attempted by giving repeated injections of peptone, tuberculin, 
or bacterial vaccine, but tho results are less reliable, and at 
any rate, in young children, tho f^quent injections make tlie 
treatment irksome. 

General measures. E.vdtement and fatigue are Kkel}' to 
precipitate attacks and should bo avoided. Clothing should 
bo light, cellular material next to the skin being most suitable. 
Excessive UTopping up, or covering the chest irith Bpccially 
prepared wools, are unnecessary ami weakening. The diet necd<? 
to lie ca.sily digestible and nutritious, quite apart from the 
question of any specific sensitivity. Tho teatimo meal should be 
a small one, and food at bedtime should lie avoided. Mention 
lias alreadj* hecn made of the value of gluco.so combined ivith a 
Ion* fat diet in those cases which show a regular periodicity. A 
tablespoonful of glucose should he given in water or lemonade 
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at meal times, but it must bo understood that the cases for glucose 
therapy need careful selection. 

Drugs. Unless the general and dietetic management of astlima 
is carefully carried out, medidnal treatment may bo rendered 
largely ineifective, but, \7ith this proviso, much help is to he 
derived from the prolonged use of suitable drugs. Having tried 
many mixtures, the witer finds the old prescription of polasaium 
iodide and stramonium as valuable as any. It is as follows ; — 

Pot. iodide gr. 1^. 

Tinct. etramonii m. 0. 

Tinct. campli. co. m. 5. 

Syrup m. 20. 

Aq, cliloroforini nil3i- 

Ji three times a day. 

Tolerarrco of the mbcture does not seonx to be acquired, and 
if it is successful in controlling attacks it should he continued 
until at least six months has elapsed since the last attack. Wlien 
the asthma is associated with food h 3 *persen!!itirity a mixture of 
pepsin and hydrociilaric acid may be given at meal times to 
promote the digestion of proteins. The following mixture for 
children of two years and uprrards is used at The Hospital for 
Sick Clilldren : — 

Pepsin gr. 1. 

Acid hydrchlor. dil. m. 16. 

Glucose in. 20. 

S^v. scnmcin. 10. 

Aq. cldoroformi ad 51- 

Another deservedly popular drag is epherlrine hydrochloride, 
which is an alkaloid prepared from the Chinese plant 3Ia-JIuang. 
It is chemically allied to adrenalin but has a ‘more gradual action, 
ami is particularly useful w-hen given oa a tablet at bedtime to 
those children whose attacks come on during the night. H 
given during the daytime it sometimes has the disadvantage 
of making the children x'erj' sleepy. The dose should be gr. } 
under five years of age, and gr. J for older children. 

Asthmatic Bronchitis 

Etiology. The etiologj* of asthmatic bronchitis differs in 
many respertR from that of apwismoilic asthma. There is Msldom 
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a family liistorj' of allci^io dL«ease, nor h the child himself likely 
to have suffered from other allergic complaints ; on the other 
hand, the attacks frequently date from some illness which has 
left its mark upon the lungs, measles, whooping-cough, influenza, 
and broncho-pneumonia being tlic chief ofienders, and, in keeping 
with this, tiio ago at onset is often delayed until a few years after 
birth. Physical examination is likely to show some degree of 
pulmonarj' fibrosis, which may be either slight or extensive, and 
there is also likely to be evidence of persistent or recurrent sepsis 
in the throat as shown by unhealthy tonsils, enlarged cervical 
glands, or nasal catarrh. Attacks of asthmatic broncldtis are 
more frequent during the cold and wet months of the year, 
while spasmodic asthma is likely to occur equally all the year 
round. 

Symptoms. A typical attack begins ^rith a cough or cold or 
running from the nose. After a day or so, infection spreads to 
the chest and signs of bronchiti.s appear, to which are added 
later on the features of asthma. Tima tlio degree of dyspnroa 
and cyanosis is greater than would be expected from a simple 
bronehUls, and both inspiration and expiration are wheezy 
and accompanied by numerous moist sounds. The attack la.sts 
for several days or even two or three weeks, is accompanied by 
fever, and clears up gradually as does an ortlinary attack of 
bronchitis. From the readiness with which infection pa.<»sc3 
dou-n into the chest in these cjiildren, it seems likely that the 
bronchial mucosa is unduly sensitive to the organisms present 
in tho upper respiratory passages. After o time, these children 
may also develop a sensitivity to tho common ditsts with which 
they aro in daily contact, auch ns house dust ai^d tho dust of 
hcddlng material. 

The children arc generally thin, below their expected weight, 
and not infrequently show a badly shaped chest iritli indrawing 
of tho lower castal .spacwi and a poor degree of expansion. 

Treatment. The treatment during an att.ack is much tho wime 
ns for acute bronchitis, with the addition of anti-spasmoth'c 
dnigs. Tlic child should lie nurswl in bed. Jf there is much 
secretion an emetic dose of ipecacuanha wino will often bring 
relief. Mobtening the atmosphere with steam impregnated with 
Friar'a Ilalsam has a soothing effect. If there is mucli nasal 
catarrh, agargle of potassium chlorate (gr. 12 to 1 oz.)orglycotliy- 
molino should be onlored, or tho nn«o maj* be sprayed with a 
solution of menthol gr. 4, oucolj'ptol tu. 4, liq. adrenalin hydro* 
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cWor. m. 30, paraf^ to 1 oz. For the chest some sucli mixture 
8S the following will generallj' bring relief : — ■ 

Tinct. ipecac, m. 0. 

Syr. tolu m. 5. 

Tmct. campb. co. m. 3. 

Tinct. etramonii m. 5. 

Syr. simplex ro. 15. 

Aq. chloroformi ad 5i- 

Bdiceen attacks an attempt must be made to prevent the 
repeated infections of the upper respiratory passages. A clear 
ainvay is important, and if the tonsils and adenoids are unhealtliy, 
they should be removed. It may be pointed out here tiiat while 
tonsillectomy is useful in a certain number of these children, it U 
generally entirely without effect in cases of spasmodic asthma. 
TJie operation is more likely to be successful when done early, 
and especially if the lungs have not been damaged by other 
illnesses. When attacks perebt after the operation, help may 
sometimes be obtained from an autogenous vaccine prepared 
from the sputum if that can be obtained, otherwise from the flora of 
the tliroat. Stock vaccines are less efficacious. It scorns likely 
that the benefit of a vaccine is due as much to its effect in desen* 
eitUlng the child to the common catarrhal organisms, as to raising 
the litre of immunity against these oiganisms, and it is therefore 
important that the vaccine should be commenced in quite small 
doses, and the dose be only slowly increased. 

With regard to drugs between attacks, the potassium iodide and 
stramonium mixture, already given under spasmodic asthma, is 
also useful in asthmatic bronchitis. tVhen there is evidence of 
pulmonary fibrosis, small doses of creosote have often seemed 
beneficial, and may be ordered in the following prescription : — 

Creosote m. J. 

Pot. iodide gr. 1. 

Extract of malt to one tcaspoonfni. 

Tlus may bo oltemated with n coume of cod-liver oil and malt. 

Lastly, there can be no doubt of the lienefit of sea air for these 
children. When the age of schooling is reached n boarding school 
at one of the coast resorts is ideal, or if the circumstances do not 
permit of this, an annual period of convalescence at the seaside 
should bo arranged. 

The following table seta out the mabi flifTcrcnces between 
spasmodic estlima and asthmatic bronchitis : — 
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Spasmodic Aelhma, 
Attacks of Buildon onset. 


Attacks may fast for a few lioura 
lip to n liny or tMo, and aro 
apyre’cini. ftijcowry’ oft^r the 
attack is often quick, l>nt there 
mny ho hronchittc for a Aay 

or two. 

I'amily history of Astlima or 
otiicr allergic rnanifostations. 

Tlie patient often siio«n otlier 
allerpie conditions. 

Onset often in infancy. 

Lungs generally healthy (except 
for temporary empliysema). X-roy 
of lungs normal. 


Skin tests to foo<ls niul inlmlaius 
often iKisUive. 

Hyi>ocliIorIiydr{a frequent. 
Tonsils generally i)enHby on«l 
tonsillectomy useless. 

Vaccines of no value. 


As/hmotic Zfronchitis. 

Attacks of gruilual onset, begin* 
ning ns a cough or cold n hkh goes 
on to bronchitis, and wheeziueas 
appears after a day or two. 

Eocli nttack may last a week or 
moro, is pjTexial. and terminates 
gnuhuilly with residual hronchitM. 


Family hUtoiy negative. 

Not oasociateil with other allergic 
states. 

Onset ilelayed until threo or four 
years old. 

Lungs often damaged by previous 
illness, particularly measles, 
whooping-cougli and broncho- 
pneumonia. Jfay be X-ray evi* 
denco of pulmonary fibrosis. 

Skin teats usually negative, al* 
tliough reaction to inhalants some, 
timea ohUilncd. 

Coatnc anaiysU normal. 

Tonsils likely to be iliseoaed and 
tonsillectomy is often beneficial. 

Autogenous vaccines from throat 
or sputum often useful. 


Hay Fever 

Hay fever is le9.s common in children than in adults, and its 
sj'mplomB tUfTor in ttmt sncciing and running from the eyes 
arc less marked, wliile a profu-so wateiy’ nasal discharge and 
na-ial obstruction are more obvious. These BjTnptoms are often 
a-sflocinted with osthinatical wheezing and shortness of breath. 

Hay f&Tvr h sm j#aa5eoj.o) j-JbinJli?, BCMWtJvjly’ 

1«;ing to the wind-borne pollens of certain grasses and flowers. 
Tito specific policna may be detected in any individual ca.so by 
skin testing, and it may l)o pointed out that skin tests need only 
bo performed with those pollens which are riiw coincklenlly 
uith the patient’s syniptoms. 

Treatment during an attack consists of re.sting the child indoors 
in a quiet, still nlmosphere. Small chwes of ephedrino hydro- 
chloride (gT. J to bw die) are sometimes of benefit. Good 
results have also been reported following the oral administration 
of hydrochloric acid. An oily spray to the nose wll often give 
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relief, and for tliis purpose the following prescription has proved 
effective : — 

Menthol gr. 4. 

Eucalyptol m. 4. 

AdrenaUii Uj'drochloriclo gr. 

Kphedrine hydrocliloride gr. 4 1. 

Piiraflin to 1 ounce. 

' Preventive treatment consists of attempting to desensitise 
tJie cliiid by inoculation^ of minute quantities of tlio specific 
pollens. The treatment needs to be so timed that a course of 
inoculations over tno or tlu«c montlis is given just before the 
liay fever is expected, and it is generally necessarj' to repeat 
the treatment for three or four seasons. 

Xot infrequently symptoms exactly analogous to hay fever 
rcc^ir throughout the year, and in these cases the allergic rhinitis 
i.s due to sensitivity to inhalants other than pollens, although if 
the sjTnptoms show an aggravation during the summer month?, 
the patient is likely to be sensitive also to pollens. Tlie inhalants 
that are likely to be at work in the perennial type of allergic 
rhinitis arc dusts, especiall}* those a-ssociated vrith the material of 
bedding, and animal CD:ianntion.s. A history of constant nasal 
catarrh may one into supposing that there is a cUtonifl 

infection of the adenohls or the sinuses, but an examination of 
the nose (for which an ordinary electric auriscopc servos verj* 
well) shous the inucoiw lining to Ik> grossly suollen, often hanging 
in grejish polypoid blobs, together with inucli waterj' discliaigo, 
an appearance typical of allergic rhinitis. 

The drug treatment of Ibeso cases is similar to that of liay 
fever. A careful history may indicate the varioiis inhalatory 
factors, and these may Ijo confirmed by skin tests. Preventive 
treatment comiisfs of removing the cau'ie where that Ls possible, 
such ns changing the material of the betiding, combined with 
specific desensitisation. If nasal sepsis is a complicating factor 
Iielp may l>c obtalnwl from autogenous bacterial vaccines. 

PNEUMONIA 
LOBAR PNEUMONIA 

Lobarpneumonia occuntat all ages and is quite common in child- 
hood. Itliasboen held that lobarpneumonia is uncommon under 
two years of age, the pneumonia of infancy being principally 
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broncho-pneumonia. This view iias come nbovit largely because 
lobar pneumoniain young cliildren is a milder disease than broncho* 
pneumonia and has on the whole a good prognosis, while the fatal 
cases are nearly always of bronclio-pneumonic type. Actually, 
of 50 consecutive cases of pneumonia under two years of age seen 
by tlie author, one-tliird were duo to lobar pneumonia, and 
SicNeil ^ and others in a detailed study reckoned that 45* per cent, 
of coses of lobar pneumonia in children under twelve occurred 
during tliG first two years. In their series of 634 cases up to 
twelve years of ago 27 per cent, were broncho-pneumonic and 
73 per cent, were due (o lobar pneumonia. 

Tho patUologj’ of lobar pneumonia i!\ cliildren docs not differ 
from that of adults, but a greater variety of clinical t}'pes is met 
uith, and complications are also more numerous. 

Symptoms. As a rule the onset is sudden, although there is 
sometimes a history of coughing for a day or two previously. 
Vomiting at the onset is so usual'that during tho early stages it 
may l>e of real help in suggesting the diagnosis. Tho two condi- 
tions in children wluch clmracterislically have a high temperature 
and vomitingat thelrbeginningarc lobarpneunionlaand follicular 
tonsillitis. In lobar pneumonia tho temperature mounts rapidly 
to 103* or ll)4* F. and the child becomes hot and drowsy, in fact 
drowsiness at tho onset is usually obvious enough to bo remarked , 
by the parents. It may iwrsist, or may give i)kco to restlessness 
or deliriiim as tho disease advances, capepially if tho infection is 
situateil In an upper lobe. Occasionaliy tho onset is attended by 
a shivering fit, or in young children tlicre may bo one or more 
convulsions. Fits at this stage have no prognostic significance, 
it is only v\hen they occur later in the disease that they may bo of 
serious omen, indicating perhaps some such complication as 
meningitis or intmeronia! thrombosis. As a rule the bowels arc 
consfipaied from the onset, althoiigii in Imbies an initini diarr/icca 
may occur. 

As tho tcmi>emturc rises the pulse and respirations increase in 
rate, tho latter out of proportion to tho former, so that tho normal 
4 to 1 ratio l>ctwecn tho pulse and respiration may drop to a 
3 to 1 or oven a 2 to 1 ratio. 11m respirations may run up to 
sixty or even eighty per minute*. Older children may complain 
of pain in the chest, duo to accompanying pleuris}', and if tho 
pleura overlying the diaphragm ia Involved the pain may be 
rererred to tho top of tho shoulder . On tho other hand pain 
• SffKnl, MucGt^tror AlMnwider. A«rA. T)^. CAfl</., I&je, 4 , Sr, 
mnufsoob. i; 
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from the lower lobes may be referred to the abdomen, and if thU 
should be on the right side the condition mayeimulato appendicitw. 
Tlie presence of j^ain in younger children must be gauged by their 
restlessness, the character of their crj*, and the shallowness of 
their respirations. 

Once the disease is eslaWisheil tl\e appearance of the child is 
characteristic, as lie lies with flushed cheeks and bright eyes. 
The skin Is hot and dry. Herpes may occur round tlie mouth 
just os in adults, and is usually situated on tho same aide as the 
affected lung. Coughing is slight, or may bo supj)res.sed. The 
respirations are short and rapid, and may show' an inverted 
rhythm — inspiration and expiration being Unked together so that 
the pause which ordinarily occurs at the end of expiration takes 
place at the end of inspiration — and not infrequently a slight 
grunt can be heard at tho beginning of e.\piration. The ake 
nasi may dilate with each breath. In childhood there is no 
sputum, or w hat sputum there is is swallowed. 

Tlio temperature in a typical case is sustained at 103* to 104® F, 
until tho crisis, which occurs beriveen the third and ninth day, 
most commonly about the fifth day. In young children the 
temperature may show a daily sw'ing of two or three degrees. 
Another not uncommon happening is for the temperature to drop 
. suddenly several degrees, and in a few hours to be up again to its 
previous height. Such a pseudo-crisis is likely to occur about 
twenty-four Iiours before the true crisis.* 

Physical examination in the early stages is often negative. 
The earliest signs consist of diminished movement on tho affcctwl 
side, and diminished air entry over the affected lobe. Later the 
percussion note becomes dull, without reacliing the atony dullness 
of fluid, and tubular breath sounds arc audible over the dull area. 
As a rule crepitations do not appear until the crisis approaches, 
and are then flno and crackling, but in infants it is not uncommon 
for a few coarser crepitations to be hcord in other parts of the ch«t 
throughout the course of tho disease. In some cases both tubular 
breathing and crepitations may be inautliblo unless the child can 
be encouraged to take one or two deep breaths. It must also lie 
pointed out that lobar pneumonia does not alwaj'S affect an entire 
lobe, and unle&s the chest is thoroughly exammed a small are-s 
of consolidation may easily bo overlooked, particularly when 
situated high up in the axilla or at the apex of an upper lobe. 
Another peculiar feature is the rapidity with which tho physical 
signs may develop, so that within a few hours of searching the 
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chest for pneumonia and finding nothing, a second examination 
may show an impaired note and loud tubular breathing. 

Tlie examination of the blood sliows a polymorpli leucocytosis. 
The wliito cells may run up to 30,000 per c.mm., of which 70 to 
80 per cent, are polymorphs. Albuminuria w constantly present. 

Fo!!o^ying the crisis, resolution of tlie lung is rapid, and is 
complete within a week. In tho few cases where the temperature 
falls by Iysi.s, resolution of the lung may he dclaj'ed oi'cr a few 
weeks, but the condition » very unlikcl 3 ' to go on to pulmonary 
fibrosis. 

Varieties. Tiieso are more frequent in children than in adults. 

Abortive. After a tj'pical onset tho tempernturo falls on or 
lieforo tlie third day, and signs of consolidation of tho lung, if they 
appear at all, are erancscont. 

Apical. Pneumonia occurring at the apex, more often on tho 
right side, may be looked upon na a special variety because it is so 
likely to be accompanied by nervous symptoms, of ivhicli restless* 
ness and delirium are the most troublesome. Signs of meningeal 
irritation, suclt as stiffness of the neck muscles or actual head 
retraction, and Kemig’s sign may also occur, and may easily lead 
to confusion with meningitis. 

Cenirai. In this form tho consolidation k situated near tlio 
liilum of the lung, and k surrounded by normal lung tksuo. Tho 
pleura often escapes, and the respiration rate may then bo scarcely 
raised. Examination of the chest may fail to reveal any sign.s of 
consolidation, and therefore the diagno.sk is likely to pre.«ent 
great difficulty, for one has to rely largely on the nature of the 
onset and the general appearance of the cluld, and it is not until 
tho fever has temnnated by crisis that one feck sure of one’s 
ground, 'ilierc ore nko cases in which the signs of consolidation 
do not appear until within a few hours of the erkk, or may even 
appear up to twenty-four hours after tlio erkis. Tlik is probably 
accounted for b}* a spreading form of consolidation which licgins 
centrally and slowly creeiis towards tho surface. 

Thc'following ca.<;o illustrates the difficulties that this tj'po of 
ca.'ie presents. A little girl ageil three years was in gcKxl liealth 
until August 8th, when she vomited and her temperature rose to 
104* F. Tlio temperature reniBined at that level until Augn^t 
Hth when it fell to subnormal, only to rke again within a few 
houi*i to 105*F. K.xammntion at this stage showed no physical 
signs p.xeept that the child was verv* fluiheel. A diagnosis of 
central pneumonia was made, the falling tcmi>erature l>eing 
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regarded as a pseudo-crisis. Twenty-four hours later the tem- 
perature fell to normal, and recovery was unovontful. 

Pneumonia Migrans. In this condition one lobe becomes 
consolidated after another. There may be a crisis with an 
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Tio. 4!}. Temperature chart of a cbikl aged three jvarv, with central 
pneuraatua. The chnical hiatory u giten In the text. 

interval of a day or so before the attack spreads to the nest lobe, 
or the disease may travel more rapidly without a fall in tempera- 
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Tio. aa. 'Icxnppratore etiaTt- ol a ajttd two and alialt year*, w\X\i 
pneumonia miTKtna, 

ture until such time aa the whole of both lunga has been involved* 
Tbo crisis may thus be delayed for tlircc or four weeks. As a rule 
resolution takes place rapidly in the lobes first affected, so that 
they are able to BU2)port life by the time the consolidation has 
passed on to other areas. 

Complications. The various compUcations of lobar pneumonia 
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are more likely to be met witU during early childhood th'an in 
later years. The most important complication is eropyeran, 
which occurs in roughly 14 per cent, of the cases. Occasionally 
ptis begins to form in the pleura before tlio pneumonic process 
has reached its crisis {syn-pncumonic empyema), bvjt more usually 
the signs of empyema are delayed until from tliree to seven days 
after the crisis (post-pneumonic empyema). Acute otitis media 
is another not uncommon complication, and in young cliildren 
may raise suspicions of pneumococcal meningitis by gi%*ing rise to 
some stiffness of the neck. Supptirativo pericarditis is a compli- 
cation wluch is principally met with in quite young children, and 
even then is, fortunately, rare. Beyond giving rise to temporary 
pericardial frictions tliere arc eeldom other distinctive signs, and 
the condition is therefore easily overlooked, ifeningitis, sxippura- 
tivo arthritis, and peritonitis, must also he mentioned, hut are 
uncommon. Acute nepliritis is an occasional complication ; it 
may be met with during the height of the fever, and is generally 
of short duration. 

Diagnosis, An illncsa of sudden onset with vomiting, drowsi- 
ness, cough, and liigh fover os the initial s^miptoms, must alwaj's 
suggest lobar pneumonia. Tonsillitis may begin in much the same 
way, but the routiuo examination of the throat will prevent error. 
Acute otitis media and acuto pyelitis must also ho excluded. 
■When the pleura over the right lower lobe is ofTected the pain may 
be referred towards the right iliac fassa, and the muscles of the 
abdominal wall may also be so tense tliat there is real difficulty in 
deciding whether the child ha.s pneumonia or appendicitis. Tlie 
temperature is usually Iiigher in pneumonia, and the dispropor- 
tion between the respiratory and pulse rates is a valuable guide. 
In a doubtful case it is wise to delay a diagnosis for tu-elvo hours 
or 80 , by wliich time further eridcnce of pneumonia, such as 
impaired morement ot the chest artd a deficient air entr}\ should 
have appeared. "Wlicn the upper Jobe of the lung is affected the 
delirium and stiffness of tJie neck may be mast sugge-stive of 
meningitis, and it may even be ncccssarj* to resort to a diagnostic 
lumbar puncture. X-roy examination of the chest may also prove 
iiclpful (sec Plato V). Tim distinction between lobar and broncho- 
pneumonia is deferred until the next section. 

Prognosis. Barring complications, the outlook for the child 
with lobar pneumonia is good. In 38G instances in children under 
twelve years of age JIcNeil fonnd the mortality to be 7 per cent. 
TIvc mortality is highest in the early years. ^»e crisis is a much 
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less weakening event in cluldren, and within a few hours llio child 
may be sitting xip and ready to play-witli his toys. One attack 
of lobar pneumonia docs not confer immunity, and a child may 
hare as many as three or four separate attacks. 

Treatment. Tlie child should be nursed in a wann room at a 
temperature of about 62® F. Prrah air is essential, and should 
be obtained from an open window, but in foggj’ or damp weather 
a coal fire and an open door will serve tlie same purpose. 
Draughts must be excluded by the use of screens. A steam tent 
is likely’ to embarrass the breathing and will do more harm than 
good. The clothing should be warm and light, and a gamgee 
pneumonia jacket docs very well ; it should be made to do up 
with tapes down the sides so that the chest may be easily and 
quickly uncovered for examination. The diet needs to be mainly 
of fluids such as milk, bread and milk, Cruit drinks, and hrotlis. 
There is no need to limit the amount of fluid, and during the 
height of the fever the cliild’a thirst should bo satisfied. 

Drugs are chiefly of use in relieving symptoms. If coughing 
is frequent, ns it may bo m the early stages, small doses of opium 
are of value, hut opium should only be given during the first day 
or two. Tlie following prescription will servo for a child of two 
years : — 

Tinct. campb. co. in 5. 

Oxymiel scillao m. 6. 

Spir. ictheris nitrosi. m. 0. 

Syrup simplex ro. 10. 

Aqua ad 5*- 3' t®*" 

WJien at the onset the respirations oro shallow and rapid, and the 
child is restless because of pain, much relief may bo given hy a 
linseed poultice. Tlie addition of a tcaspoonful of mustard to the 
linseed increases the coiuiter-irrilant effect of the poultice. Warm 
antiplilogistine spread on lint makes a soothing application, but 
has the disadvantage of hindering the examination of the clieat, 
and is loo heavy for young children. 

Hyperpyrexia may call for treatment. WTien the temperature 
rises above 101-5® F. tlio child should be given a tepid sponge 
to bring the temperature down by one or two degrees. 

Adequate sleep is essential, and a tepid sponging ii one of the 
licst means of promoting sleep. If this fails, a small dose of 
cldora! (1 gr. per year) may bo given at nightdimo. Ab the crisis 
approaches, a watcJi should bo kept for signs of cardiac failure. 



LOBAR PKEVMOliJA 


351 ) 


such as increasing cyanosis and dysptioja, a rising pulse, or 
dilatation of the heart. Small closfcs of tincture of digitalis 
(m. ter die to a child of five years) arc then valuable, and also 
at this stage brandy may bo given. It needs to be diluted wth 
water, and should bo given between meals. Half a tcaspoonful 
should be allowed for a child of two years. Oxygen is also of 
value, and may quickly reHc\’c the cjivnosis. Although an 
oxygen tent is the most effective mearw of raising the intra- 
pulmonary o.vygen concentration, it is not as a rule required for 
lobar pneumonia in children, and Is more full3* considered under 
broncho-pneumonia. An altcmativo method is to give the oxj'gen 
through ft small nasal catheter if the cltild will tolerate it, the 
oxygen being bubbled through warm mder ; it should I>e given 
for ten minutes in each hour. The catheter should Ik; attached 
to the cheek by strapping so as to keep it in position even if the 
child moves his head. As a second altcrnativo oxygen can he 
given through an open mask held close to the face, but this is much 
less cdicaclous. If giving ox^'gen causes tho child to stnigglo, nnj' 
benofit from it will be lost, and it should he discontinued. Cardiac 
stimulants, such as camphor gr. J in oil hypodermically to a child 
of three j’cars, or stiychnino gr. jAnth, shouhl lx; at hand in ease 
of an emergency. 

Sulphanilamido is ineffective in this diseaso, hut the two of 
sulpImpjTidine calls for comment siuco it exerts a bacteriostatic 
effect on pneumococci. Although after treatment for a daj’ or 
two the temperature falls and the illness inaj* Iks aborted, the 
child is apt to lx; left in a very low and spiritletw condition ; 
Ixjaring in mind the favourable outlook of lobar pneumonia in 
childhood, it is Ixsttcr to defer giving tho drug until it is evident 
that tho illness is ututsunlly' severe or the infection is spreading 
to other lobo-s. 

Iteccfttly/uuch has been reported in aAuUs from tiw 

uso of I'cUon'.s nnti-pneumococcal pernm. The good outlook in 
cljildhood renders the u«e of this ecnim umjecessnr3’, while tho 
prch’ininaty t)*pmg of the infecting organism is difficult to do in 
children owing to tho absence of sputum. 

BRONCHO-PNEUMONIA 

Etiology. In childhoo<l broncho-pneumonia is very much 
more common during tho firht two years of life than later on, and % 
in tho carlj* j'cars carries a lugli mortalit}’, in fact deaths from 
pneumonia in infAuej* are generally due to broncho-pneumonia. 
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Upper respiratory infections commonly precede broncho-pneu- 
monia, and so, as one would eipect, the disease is more common 
during the winter. Broncho-pneunionia differs from tho lobar 
variety in its tendency to pick out weak children and tiioso 
debilitated by such lowering disease as diarrhoea and marasmus, 
in which bronelio-pneumonia is often a terminal event. In these 
feeble infants broncho-pneumonia maj' develop without provoking 
any obvious reaction, the temperature remains subnormal, and 
tlie presence of consolidation in the lung is often not discovered 
until post-inorlem examination. Of the infectious fevers there 
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are two that are particularly likely to be complicated bj’ broncho- 
pneumonia, namely measles and whooping-couglr, and they owe 
their mortality largely to this complication. Rickets also renders 
o child more liable to broncho-pneumonia, and tho presence of 
the former makes the prognosis grave. 

• Pathology. The pathology of broncho-pneumonia is the sanio 
in children as adults, and consists of an acute interstitial inflara* 
motion of tho lung, jit autopsy the surFaco o! the lung shmra 
ft patchy appearance, made up of slate-coloured areas of collapse, 
with others purple or greyish-yellow uith consolidation, ivhile 
here and there may Iw small patches of cniphyBcma. Tho areas 
of consolidation aro often too small to be recognised individually 
during clinical examination, but they may becorao large enough 
t to coalesce and give a confluent broncho-pneumonia, in n l»ich case 
tho u'holo of a lobe may present tho signs of consolidation. TOie 
most common causal organisma are streptococci and pneumococci. 
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Symptoms. Tho onset is sometimes svnft, with high tem- 
perature, rapid respirations, cyanosu, and occasionally con- 
^*llIsions, l)ut there is generally a preceding history of cough 
for two or tiirec days, and the signs of bronchitis. Onco tho 
disease is established the clinical picture is ono of severe illness 
with much respiratory embarrassment, more so than in tho 
case of lobar pneumonia. Tho child is most comfortable if 
propped up on pillou^. T}>e expression is anxious, tho eyes are 
dull and listlcia, the tongue is diy*. and the complexion is pallid. 
Resentful of e.xamination, tho child is often too weak to cry, and 
merely tries to push a^vay tho stethoscope. Slight alterations of 
position are likely to faring on a fit of coughing, which leovea tho 
child oxluiiwtod. Respirations are rapid, and may run up to 
100 per minute, and the respiratory cycle becomes inverted, that is 
to say, a pause occurs at tho end of inspiration inatcod of at the 
end of expiration. Respiration is likely to bo accompanied by a 
soft grunting, and there is much dilatation of the ohu nasi. Tho 
cough is variable, but is u.sua)ly short and frequent, although in 
young infants it may bo entirely absent, and thero is no o.vpectora- 
tion. The temperature fluctuates daily between 100® and 103*, 
and eventually terminates by lysis, or may show fresh rises as 
new areas of Ij^ng become involved. Remissions and relapses arc 
not uncommon, and may carry tlio discoso over a period of three 
or four ^^eelffl before tho temperature finally settles doum. The 
pulse rate is relatively higher in bronebo-pneumoma thon in lobar 
pneumonia, and In young infants moy become ahnost uncountable 
as sign.s of cxliau.'ition appear. 

On examination thero is likely to bo some retraction of tho 
lower intercostal Fpa«x?.s, particularly during infancy when tho 
chest wall is soft and jnelding. Tho percussion note varies ; it 
may be unchangctl or thero may even be Rome hyper -resonance 
owing to compcnsjvtoiy' emphysema. As tho areas of consolida- 
tion liecoine more extensive, a patchy impairment of the note can 
bo detected, but downright dullness is rarely found. Tlie greatest 
VTvhio attaches to auscultation. Areas of harsh brentbing may bo 
hoanl, particularly near the bases of tho lungs, and fine crackling 
crepitations are audihio during Inspiration. The crackling 
quality of these moist sounds denotes that they are pro<luced in 
areas ofconsolidation, and they are typical of broncho-pneumonia, 
but there may abo lie much hronchitw with bo many coarse rSles 
that tho finer crackles” are almost olisciirrd. Tubular breath 
sounds ran often bo brought out by getting the child to breathe 
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deeply. Towards the end of an exliausting broncho-pneumonia 
in infants, the respiratory* and cardiac rhythm may become very 
irregular. Tiic breathing may show a Cheyne-Stokes rlrythm, or 
there may l)e periods of actual apncca in ^Yhich the baby becomes 
leaden-coloured, the heart slows, and the pulao becomes imper- 
ceptible. After a few* Raping respirations the infant may 
temporarily recover, but at this stage the outlook is verj' grave, 
and death usually follows within a few hours. 

X-ray examination shon^ an opaque mottling over the 
consolidated areas (see Plate V). 

Complications. Empyema is not so often n comjilication of 
broncho-pneumonia as of lobar pneumonia, although most ca.«cs 
of streptococcal empyema are secondary to broncho-pneumonia. 
Suppuration of the lung may occur, and may even proceed to 
gangrene. Diarrhma may be a troublesome complication, 
especially in infants, and may prove rapidly c.xliausting, or it 
may be so prominent a symptom at the onset as to mislead one 
into regarding the bowel disturbaneo ns tho primary' illness. 
Otitis media, pericarditis, or meningitis may occur, while in 
enfeebled children venous tlirombosts may be a terminal event. 
The superior longitudinal sinus, or one or both renal veins, are 
likely situations. A variable degree of fibrosis^ is a frequent 
sequel. 

Diagnosis. In a child who has the appearance of severe 
illness, coupled witli fever, rapid grunting respirations, and fine 
crackling crepitations over ono or both lungs, the diagnosis of 
broncho-pneumonia is an easy matter. Tliero may he the 
greatest difficulty in infancy in dislinguldung between bronchitl’* 
and broncho-pneumonia, but generally speaking, in tho latter the 
child appears more gravely ill, and the respirationa and pulse are 
more rapid than a simple bronchitis would account for. The 
diagnosis from lobar pneumonia should not, at any rate in older 
children, pre.«>ent much diilicult]’, and provided that one 
prepared to recognise the Srvqucncy ot lobar pneumonia in infants, 
even at that age the distinction botivecn the two forms 
of pneumonia can l>c made with confidence. An attack of 
pneumonia which comes on suddenly, beginning with vomiting 
or a fit, affecting an infant previously in good hcaltli, and running 
a course of three to seven days, the temperature falling by crlsu, 
is characterfalic of the lobar variety. On the other hand a pneu- 
monia which i? preceded by upper respiratoTy tract catarrh, 
uOecting a weakly child or one already enfeebled by other illness, 
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and running a fcovere courso with mucli prostration, and eventually 
settling by lyeU after perhaps one or more rombisions. Is charac- 
teristic of broncho-pneumonia. . 

Doubt will sometimes arise whether a lung is broncho- 
pneumonic or tuberculous. A history of recent exposure to 
tuberculous infection is a most important point. Tuberculin 
skin tests aro likely to bo deeepth'e, as they may bo negative in 
80 severe an iUnws as tuberculous broncho-pneumonia. Tlio 
presence of tuberculosis elsewhere, such as enlarged mesenteric 
glands or miliary tubercles on tlie choroid, should be looked for. 
I.<astly, it must be remembered that both measles and whooping- 
cough may begin with broncfio-pncumonia, and tliat the typical 
features of these infections fevers may then be lacking. If there 
is any reason for suspecting that the broncho-pneumonia is 
masking an infectious illness the child should bo isolated. 

Prognosis. Broncho-pneumonia is always a serious illness, 
particularly so during the early yc.ar8. Thus of 41 coses under 
three years of age tho mortality was SC per cent. Of those 
under one year 73 per cent, died, in the second year the mortality 
fell to 47 per cent., and in tho tliird year to 20 per cent. Coinci- 
dent diseases such os rickets, congenital heart disease, or the 
infectious fevers, affect tho prognosis adversoiy. Complete 
recovery may take several weeks or mont!«, and there is a great 
likelihood of some degree of permanent fibro-sis, which in tho more 
extensive ca-ses may go on to bronchiectasis. 

Treatment. Broncho-pneumonia is so likely to he a long and 
exhausting illness that from the outset tho cluld's strength must 
bo Imsbandod ns much as iKw-^iWe. Skilled nursing is nb-solutely 
OR-^ntial. Tho general treatment is on similar lines to that of 
lobar pneumonia. Fresh air is invahmbJc, although the child must 
bo protectetl from draught.^. In (ho warmer months it is a great 
advantage if the child can bo niirse<l on a balcony in tho open 
air, and this is particularly tho case when tho illness dra^ on 
for two or three weeks. Tho use of a steam tent has rightly 
gone out of fashion in this dii»cn.«c. Tlio effect of the moist 
ntmoaphero wa-s to increase tho secretions in tho chest, and so 
add to tho respiratory cnibarrassment ami wa-sto the child’s 
strength. There are no circumstances that |>ermit of tho use 
of a steam tent in broncho-pneumoiiia. As o rule poultices 
and plasters to the chest should Jmj aTOtdwl, ss owing to their 
weight they are likely to increase the' infant’s dinTjcultica in 
breathing. 
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Tlie diet must be easily digestible, but in an illness ^^•llich fa 
likely to be prolonged it most be nourishing. During infancy, 
breast milk, peptonised milk, or « half cream dried milk wll 
bo suitable. After infancy, brotlis, egg custards, milk puddings 
and thickened milk foods should be given, and there is no need to 
restrict the intake of fluid. 

The value of the sulpbanilamide group of drugs is etiU under 
review. Owing to the different organisms that may be concerned, 
sulphapyridine wo^ild seem to bo the most suitable preparation. 
Tliat the drug benefits a proportion of cases is undoubted, but 
at present there is no means of foretelling which cases are likely 
to be helped. In the author’s experience tlie drug has been 
disappointing in influenzal broncho-pneuiuotiia, but beneficial in 
the hroncliQ-pneumonia complicating u hooping-cough. 

Except for the suIphanUamides, drugs will only be employed 
to relieve symptoms. UTien coughing is troublesome and there 
is much secretion, a stimulating cough rai.'rturc such as the 
following will be found useful • 

Tinct. ipecacuanha m. 5. 

Tinct. IwUadonna m. S. 

Ammon, catb. gr. i: 

Sp. ammon. aromat m. 3. 

Glycerine m. 10. 

Aqua ad 3i- 

Dose : — 3^ three or four times a day, for a child of a year. 

As a general rule sedative cough mixtures are contra-indicatcd, 
and morphia should be avoidctl. Emetics are seldom employed 
at the present time, as the type of case which is bad enough 
to need an emetic is too ill to stand the strain of emesis. The 
use of tepid sponging should bo remembered, not only if there 
is UypcrpjTcxia, but also as a means of inducing sleep. 

A careful watch needs to bo kept on tho heart for such signs 
of incipient cardiac failure ns a rising pufae^ softening of the 
first sound, increasing cyanosis, or enlargement of the liver. 
The addition of 2 or 3 miniins of tinct. digitalis to tho cough 
mixture may bo mode with advantage in thwarting these symp- 
toms. Wlien cardiac failure bos appeared, tho withdrawal of o 
drachm or two of blood from a vein is a most iLcoful measure, and 
one that is probably not used pflen enough. 

Oxygen is certainly of value provided that it is not kept in 
reserve until the child is moribund. It is most effectively given 
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in nn oxygen tent,* which seems particularly suited to infants and 
young children, who, while often resenting the older methods, 
appear quit© at home in the tent. Expert nureing is of course 
necessary. The oxygen concentration should bo checked everj' 
two hours, and shouhl ho maintained at 40 to 45 per cent, until 
obvious improvement sets in. The concentration may then bo 
gradually reduced and the child be allowed out of the tent for 
short period.s ; about forty-eight liours later tlie tent may ho 
discontinued. During the height of the illness clinical examina- 
tions should be reduced to the barest minimum, ns the disturbance 
entailed and the sudden drop in oxygen concentration may quickly 
turn the scale against rccovciy. As an alternative metiiod, 
oxygen may be given througli n naR.il catheter, after bubbling it 
through warm water or alcoiiol, and should be given for ten 
minutes in each hour. An easier but Ic.ss efTicient method is to 
give the oxygen through a funnel hold close to the child’s face. 
Neither of the latter methods should b© used if they mako tho 
child resentful or rcbtloRs. 

,In eevero cases, especially during infancy, attacks of collapbc 
may occur, calling for stimulant treatment. One of the best 
metliods is to put tho infant into a warm mustard bath for five 
minutes (I oz, of mustard to I gallon of water at a tcmj)ora» 
turc of 100® F.), wrapping the infant aftcr^rards in a warm blanket. 
Brandy is also a useful rostornlire ; 10 drops may bo given 
three-hourly up to three mouths, and 20 drops at six months. 
When tho respirations become irregular and shallow, due to 
tho failure of the respiratory centre, the inlialation of oxj’gen 
(D5 parts), and carbon dioxide (5 parts), should be used in tho 
place of pure oxygen. Hypotlcrmio injections of campfior 
(gr. I in oil), or of stiychnino (gr. xJoth), for a child of one year, 
will serve as femporaty stimulants. 

In contrast tb lobar pneumonia, scrum treatment i't worth a trial 
in broncho-pneumonia because so many of the cases are strepto- 
coccal. An intra-rausctilnr injection of 3 c.c, of eoncentratetl 
polyvalent nntistreptoooccal serum may bo given, and if there is 
an improvement tho dose may bo Tcx>eatcd in twenty-four hours. 

Tho treatment of broncho-pneumonia is not complete until 
every ofTort has been made to ensure a proper healing of the lung. 
Open air treatment on a balcony and breathing 'excrcist?s during 
convalescence are helpful, but a ehaugc of air to the country or 
seaside is the best means of restoring tho lung to a healthy .slate. 

* Th* port«bJo »npp!K«tl by liAv^provn] vpry tffltweicjn 
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PULMONARY FIBROSIS AND BRONCHIECTASIS 

Bronchiectasis and pulmonary fibrosis are closely related to 
one another, botli from a pathological and cimical point of view’. 
Pathologically there is invariably some degree of fibrosis of the 
lung accompanying all cases of bronchiectasis, and clinically it is 
often impossible to make any distinction between the two. Tlio 
recent use of lipiodol in the investigation of cases of pulmonary 
fibrosis has served to empliaswe how frequently bronchiectasis 
coexists. 

The most common forerunner of pulmonary fibrosis is broncho* 
pneumonia, the interstitial inflammation of the lung becoming 
converted into young fibrous tis-sue wliich eventually leads to 
permanent scarring. At the same time the inflammation of the 
bronchial walls, wliicU is an essential feature of broncho* 
pneumonia, causes the walls to weaken and allows of their distor* 
tion by the contracting fibrous tissue in the neighbouring lung. 
Some degree of bronchiectasis may also follow clironio hronchitis, 
or may be the sequel to an empyema which has either escaped 
recognition or has been imperfectly drained. 

Symptoms. Tlie sj’mptoms of pulmonary fibrosis and bron- 
cliiectasis in children clo.se)y resemble those in adults. Cough 
is nearly always present, and may at tiroes be so spaamodio 
as to Btiggest whooping-coxigh. Tlie amount of sputum varies 
considerably, not only in different cbildren, but at different 
times in any one c!\ild. An absence of sputum may be due 
to the bronchicctatic cavities being dry, or to the sputiira being 
swallowed. Tlie actual coughing of sputum is most likely to 
happen In the early morning when the child first gets up, or 
at bedtime. When the cavities are secondarily infected the 
sputum may be liigldy offensive and taint the breath, but in 
many cases the sputum is odourless. It is nOt infrequently 
tinged with blood. SliortneJM? of breath on exertion is a common 
complaint, Tlie appetite is usually poor, due no doubt in part 
to the constant swallowing of sputum, and if the condition is at 
all severe growtii is interfere«l with, and tlie child gradually 
becomes Btimted in height and much below t!»e average weight. 
Tlie temperature is likely to hover around 99® F., with an occa- 
sional burst of high fever lasting fora few days and asaociatcil with 
an increased catarrh of the affected area of lung. In (ho more 
severe casc.s tliero i.s n considerable degree of ryanosi®, together 
with clubbing of the fingers and toes. 
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The eigtis over the diest vary consulerably, in fact in mild casc^ 
it may he almost impossihle to detect anything ^VTong, hut ns a 
nilo the afieotwl aide of the chest is flattened nml expansion is 
diminialieil, the apex bent is likely to be tlraaii towards tlie 
an(?cte<l side, and the trachea way bo similarly displaced. Tim 
percussion note and the quality of the breath sounds depend very 
much on whether the lung w dry at the time of examination, or 
ivhether the dilated hronclii and broncliioles contain secretion. 
When the lung is dry the percussion note i-» resonant or may even 
I/O hj7)cr-resonant, and breath sounds will be either tubular or 
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amphoric occonling to tfio degree of bronchial dilatation. .More 
commonly there w diminished resonance, and tho breath sounds 
are accompanied by coarse mctnflic moist pounds. Although any 
art‘a of the lungs way be involved, the commonest site is at the 
ba.scA, ami tho left’ more frequently than tho right. There is 
often Rome general bronchitis aa rvcll, with moist sounds acattored 
over both lungs, Oceasionally when there iS much thickening 
of the pleura, or the bronchia! lUlatations are filled wnth secretion, 
tho note on percussion may be dull and the breath soumU m 
rwhiced os to sugge‘'t tho presence of an empjxma, but tho long 
hlstoiy and the displacement of the modiaslinuni towareb* the 
afiectfsl side with tiio presence of moLst sounds on deep breathing 
arc points u-hlch <lL«tingulsh a fibroid lung from an empyema. 
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X-ray examination generally shove's Jieavy ahadona over tlie 
affected area, and if the diapliragm is tethered by adJieaions to 
the lung its outline will be irregular. Examination under the 
X-ray screen roveala the ^minished movement of the affected 
side, wlule any irregularities of the diaphragm can bo seen to 
increase during deep inspiration. It sometimes happens that the 
affected area of lung is behind the heart shadow, and the X-ray 
film may then show a triangular opacity with its apex near the 
root of the left lung and the base reaching down to tho left dome 
of the diaphragm. This shadow is caused by collapse of the left 
lower lobe, and may be due in the first place to bronclio-pneumonia 
or possibly a foreign body. Unless the collapsed area re-expands, 
it is likely to go on to fibrosis and bronchiectasis — a condition 
wliich has been called “atelectatic broncluectasis." Tho right 
lower lobe may he similarly affected. 

Diagnosis. A history of chronic cough, dating perhaps from 
a severe attack of pneumonia, with cyanosis, finger dabbing, and 
stunting of growth, together with displacement of the medias- 
tinum towards the affected lung, will suggest tho right diagnosis. 
Pulmonary tubctculoais is not likely to cause confusion, as in 
childhood the fibroid form of phthisis is very uncommon. X-ray 
e.Tamination is often of assistance, and in doubtful cases an Intra- 
tracheal injection of liplodol may be used to outline the bronchial 
tree. As a rule, however, this is unnecessary, and in practice 
should be reserved for those children for whom surgery is 
contemplated, and in whom therefore a precise knowledge of the 
extent and localisation of the cavities is required (see Plate VI). 

Prognosis. Pulmonary fibrosis and bronchiectasis runs a long 
course, usually lasting for several years. Tiro course is likely to 
be punctuated by attacks of re-infeetion in tho affected area, 
accompanied by high fever and fresh signs of consolidation. If 
the cliild is seen for the first time in one of these attacks a diagnosis 
of pneumonia is very likely to be mode, but as a rule the temj)er»- 
ttire settles quickly, and as the pneumonic signs quickly slip back 
into tliose of fibrosis tho original scarring comes to ho recognised. 

It is disputed whether bronchiectasis in cliildhood is capable 
of recovery. Findlay and Graham ‘ followed up 32 children 
for six years, and found that during this period 12 had died after 
an illness which averaged two and a half years, while in 8 others 
the condition had grown worse. On the other liand, Xobccourt * 

‘ FindUy, L., and Orsham, 8. .drcA. Du. ChiM., IM), 6, 1. 

• Xebecourt, P. Priei* d4 J/ed. du EnJanU. Pari*. >020, 302. 



BnOXCniEGTASIH 


300 


considers that recovery from broncliiectasis not infre<iuent!y 
takes place. It is likely that the milder degrees of pulmonary 
fibrosis \nth some slight bronchial dilatation may clear up after 
some years, but when once the classical picture of bronchiectasis 
has developed the condition should bo regarded as grave, and 
likely to progress slowly to a fatal termination. Death may bo 
the result of chronic foxjcmia, broncho-pneumonia, or intracranial 
abscess. 

Treatment. Prevention Is all important in a disease which 
defies treatment, and with this object in view great attention 
must bo paid to the thorough convaleaccnce of ‘children after 
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broncho'pneumonia. ^^^len fibrosis of the lungs has appeared, 
the general hoallh must bo maintained at ns Idgh a standard as 
possible. Fresli air, preferably nt tho eenside, daily e.xercisoa 
not pushed to tho point of iatigue, and a good nourishing diet 
arc essential. Preparations of cod liver oil and malt are useful. 
When the cough is vciy moist, or if tljcro is actually a daily 
expectoration of sputum, treatment b}’ posture should ho trierl. 
Tho practice of inverting the child over the side of tho cot moniing 
and evening, and, whUo in this position, encouraging him (o 
cough and so clear his lungs, is sound in principle but is hardly 
suQlcicnt. Tho position in bcil should bo such that the damaged 
area of lung can drain adequately during the night, and at first 
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the child aliotild abo rest in -this position for two hours each 
day. Fig. 53 slions how a simple “ hronchiectasis bed ” can be 
con.structcd. In a succc.«>sriil case the amount of sputum quickly 
falls, the temperature settle.**, and the appetite and general 
condition improve. If the sputum is offensive a Biumey Yco 
mask Bho\ild be \von\ during part of the dnytime, 4 or 5 drops of 
the follow ing mbctnre being applied sufllcitJntly often to keep the 
mask moist ; — 

II Creosote 5i. 

Sp. iEtheris Si- 

Acid. carbo! 3**- 
Sp. cldorof3ii- 
Tinct. iodioii- 

Creosote may a\so be given by rooutb provided tbe dose is smaW 
enough not to interfere with the appetite ; a quarter of a minim 
may be given in a drachm of malt twice ft day, or bo combined 
in the following mLvture (King’s College Hospital Pharraaeo- 
pceia) 

H Tinct. benzoin co. m. 21- 
Creosote m. }. 

. Muc. acacia m. 10. 

Tinct. camph. co. m. 5. 

Syr. tolu m. 5. 

Aq. mcntii. pip. ml 51- 
fer die. 

Surgical treatment of bronchiectasis, otlier than lobectomy, i’ 
seldom undertaken in childhood, for in the milder cases there Is 
a fair chance of recovery with medical treatment, while the 
Bcvere cases arc too great a surgical risk. Lobectomy should be 
considered when tlie dwea.se is confined to one lobe, for althougli 
the operation is a severe one, the risk is actually less in children 
than in adults, and the after-rcsulte are very satisfnctorj’. 


PULMONARY ABSCESS 

Multiple pyamic abscesses may be found in the lungs aflcr 
death from septic conditions such as oslcomyelitw. Both lolwr 
and broncho-pneumonia occasionally go on to ahscc&s formation, 
but the most likely cause is the presence of a foreign body iu « 
bronchus. Tlie aspiration of septic material during opcralioJi* 
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on tho no?e and throat is also a cause, and it has been estimated 
that this complication oecura roughly in one in every 3,000 
tonsillectomies. An abscess may occosionally follon- when the 
chest has been needled for a supposed empyema. 

The symptoms of pulmonary ai)scc.ss resemble those of 
empyema, and consist of an irregular fever, cough, sweating, and 
lossofflesh. "When the abscess is Bupcrfieial tho plsysical signs arc 
also likely to suggest an empyema, and this will seem to Iw con- 
firmed if pus is vithdrami through an e.vploring ncetlle. The 
presence of a fringe of fine crepitations eurrounding the supposed 
empyema sliould bring to mind tlie possibility of a pulmonary 
abscess, although tho same Bndlngs may be met with in an inter- 
lobar collection of pus. Rupture of tho absces-s into a bronchus 
may occur, and then the sudden expectoration of a large amount 
of pus will not only indicate the correct diagnosis but may al«a 
load to cure. 

^V'hen abscess of tiio lung has been diagnosed, spontaneous 
rupture should not bo waited for, but the abscess should bo 
opened and drained. When the abscess )jas alrcarly njptnred, 
treatment must be determined by the circumstances of the case. 
A small solitary abscess which has ruptured spontaneously 
can sometimes be treated by keeping t))e cliOd in a position 
that Avill afford a proper drainage. The discharge of pus then 
ceases in two or three do}-*, and the chihl makes a rapid recover}'. 
Alternatively the abscess cavity may bo drained tlirough a 
bronchoscope, or if situated superficially it may bo wiser to drain 
the cavity through the picum. 

Oanffrenc of iht luvgs arises from causes identical with 
those of pulmonary abscess, together -irith a super-imposed 
infection by anaerobic organbtms. T2ic cbnraeteristic s}'mptoms 
consist of a ^angrnnDus acrid smcH to the breathy and the 
expectoration of dark brown, bloodstained, putrid material, 
containing shreds of pulmonarj' tissue. The constitutional cffoct 
U one of severe depression, with rapid pulse and hectic fever. 
ITcftth generally ensues wthin a few chi}-*. Rlien gangrene is 
duo to a foreign bocly and tho foreign BJibstance can l>ci removed 
with a bronchoscope, recovery fe possible. 


PULMONARY COLLAPSE (ATELECTASIS) 

At the time of birth the fstaWi-hment of brcatht»»g should 
cause both lungs completely to csjKiiid. Owisionally, how»*'-o*- 
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either the whole or a portion of a lung fails to expand, and to 
this the term congenital atelectasis is given. A more complete 
account of this is given on p. 10. 

An acquired collapse of the lung is common in infancy, and 
may arise from various causes. Ihe bronchi are so small that a 
relatively small amount of secretion is capable of blockuig the 
lumen, and accordingly a eonsiderahlo amount of collapse may 
arise during both bronchitis and broncho-pneumonia. Atautopsy, 
collapse is most obvious at the bases of the lungs and along their 
posterior borders. Any debilitating illness, such, for instance, 
as diarrhoea or marasmus, may so enfeeble an infant that respira- 
tiooB become shallow and fail to expand the lung properly, 
while rickets, by softening the thoracic cage, may also be a 
contributory cause. Pulmonary collapse, as sliown by indtawing 
of the intercostal spaces and xiphisternal notch, is often a feature 
of congenital heart disease in infancy, eo much eo tliat the appear- 
ance of the chest is often enough to prompt a careful examination 
for a congenital bruit. Mention has already been made of the 
collapsed condition of the left lower lobe, which gives radiologic- 
ally a triangular shadow behind the heart, and which is likely 
to progress to atelectatic bronchiectasis. 

Physical signs of acquired collapse are often diiBcult to detect, 
partly because the colbpscd areas are generally small and 
scattered, and partly because breath sounds from the adjacent 
lung may be easily heard over the area of collapse. In any instance 
of unilateral collapse the possibility of a foreign body must bo 
constantly borne in mind. 

Appropriate treatment must be directed ton^ards the cause of 
the collapse, whether it bo a foreign body, bronchitis, etc. Ca«s 
that are due to states of weakness and exhaustion require stimu- 
lant treatment, and such measures as a warm mustard bath or 
inhalations of oxygen and COj should be used. A steam tent is 
absolutely contra-indicated, for the Inhalation of a moist atmo- 
sphere is only likely to clog still further the air passages. Atropine 
is sometimes useful In checking bronchial secretion, and 
should be given in doses sufficient to cause dryness of tbe 
mouth. 


Massive Collapse of the Lungs 
In thbi condition the whole of a lung, or one complete lobe, 
becomes rapidly deflate<l without any obvious bronchial obstruc- 
tion. In childhood the condition is rare, but may be met with 
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in p03t-diphtlicritic paralysis affecting the diaphragm, or may 
sometimes occur after abdominal operations. In such ca.ses the 
collapse appears as a rule wthin a day or two of operation, the 
temperature rises two or tiuree degrees, and over the affected 
area of lung the percussion note becomes dull, air entry is 
diminished, and breath sounds aro tubular. The signs are similar 
to those of lobar pneumonia wth tlie notable exception that the 
heart and mediastinum are displaced to\%'ards the collapsed lung. 
TJie prognosis is as a rule good. After a week to ten daj's 
the lung gradually rc>expands. The only treatment required 
is rest. 

Actinomycosis of the Lungs 

Actinomycosis of the lungs is a rare affection. The symptoms 
are likely to sugge-st an empyema or possibly a malignant growth 
of the lung, the recognition of the true nature of the condition 
depending on the recovery of tho fungus either from pus removed 
through an exploring needle or from sputum, Kecovery has 
occasionally followed treatment with large do.scs of potassium 
iodide, the dose being worked up to as much as a drachm or more 
tluco times a day. Liplodol injections into the lung have also 
been used successfully. In cases which recover the course is a 
long one, but raoro usually the child ropidly wastes and dies 
from exhaustion. 

Intra-Thoraclc New Cro^vth5 

Intra-tUoracic new growtlis ore rare in children. Simple 
gron-tlis such a.s fibromata or dermoid ej’sts may ari?o in the 
mediastinum, and give evidence of their presence by prc.«sing on 
surrounding structures. Dyspnoea, cyanosis, a brassy cough, 
oedema of the face and arms, and dysphagia, may all bo produced 
in this way. Illalignant tumours in the thorax aro usually 
sarcomatous and arise as secondary deposits. They show a pre- 
dilection for growing from the pleura, where they appear as 
multiple sessile or stalked purplish gron-ths, aud are likely to give 
rise to pleural cHusion. Primary malignant growths are very 
rare, and take tho form of lymphosarcoma growing from the 
incdiaBtinnl glands. 

Congenital C)‘st{c Disease of the Lung 
Congenital cj^tic discaso of the lung is fortunately a rare 
condition. Tho epts may bo single or multiple, and should 
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properly bo regarded as arising from tlio bronchi, as they are lined 
with broncliial epithelium. 

The single or “ balloon ** cyst is met >nth in early infancy. 
Tlie cyst communicates with the bronchus by a valmlar opening 
which allows inflation to take place, hut the air cannot escape, 
■with the result that the cyst rapidly distends until it occupies the 
whole of.one side of the chest, compressing the lung on that side 
and displacing the heart and mediastinum far over to the opposite 
side. The infant suffers from severe tlj'spncca and cyanosis, and 
examination gives plipica! signs which correspond to a pneumo- 
thorax under tension. An X-r»y (see Plate VII) at first suggests 
a pneumothorax, but thin atrands of tissue may be seen crossing 
the air-space. Withdrawal of air may give temporarj* relief, but 
the cyst soon refills, or if the thin cyst wall is torn, as may easily 
happen, a pneumothorax will result. Death occurs within a few 
weeks of birth. 

ilultiple cj’sts may be few in number, or the whole of a lobe or 
a lung may be riddled with small cysts (honeycomb lung). There 
may be no symptoms until infection occurs, and this may be 
postponed for some years, but thereafter the symiptoms and signs 
are those of bronchiectasis. Treatment consists of excision of 
tiie affected area if its distribution makes tliis possible. 

DISEASES OF THE PLEURA 
. Tlie two commonest forms of pleurisy in childhood are 
(1) Empyema, and (2) pleurisy with serous effusion. The latter 
is almost always tuberculous and is dealt with in the section on 
intro-thoracic tuberculosis. A passive tran.'mdato of fluid into 
the pleura may accompany nephritis or cardiac faihtro just as in 
adults. Dry pleurisy, indicated by fever, pain, shallow respira- 
tions, and atidibic friction M)un<ls, often occurs with lobar 
pneumonia and bronebo-pneumonia. That it may also occur in 
a.s 80 ciation with pulroonaty’ tuberculosis and rheumatic carditis 
Is shown not infrequently at autopsy’ by the presence of pleural 
adhesions, although there may have been but liltlo evidence of it 
during life. 

An epidemic form of pleurisy’ has been described which chiefly 
concerns children.* Tlie onset i<» brisk, with fever, shortnes.? of 
breath, pain often localbed near the xiphUtemum, and after a 
few hours the presence of pleural frictions confined perhaps to a 
small area. The condition aubsidcH within a week without 
‘ tv X. 1033. U., 817. 
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compIicAtions. The illnesa has also been called “ Bornholm ” 
disease, after the Island of Bornholm in the Baltic, where it is 
frequently met with. 


EMPYEMA 

Empyema in childhood is most likely to bo met with in tho 
early years. In a scries of 100 conseculh'e ca.ses at Tho Hospital 
for Sick Children, 49 were under three years of age. Boys are 
affected a little more often than girls. Lobar pneumonia accounts 
for roughly three-quarters of the ea.^es, and therefore, as one ^rould 
expect, the pneumococcus is the causal organism in at Icagt 
75 per cent. Tho next most common organism is the strepto- 
coccus, streptococcal cnsc.s licing met uith when the ernpyenta 
follows broncho-pneumonia. Occasionally n mi.’cturo of two or 
more organisms is ol)tnine<l from the pus. 

Symptoms. The symptoms vary In their severity according 
(o the amount of the elTusion. As a nile there is o historj' of 
pneumonia followed by a recrudescence of fever two or tl)rco days 
after the crisis. Loss often the presence of an empyema may he 
suspected before tlie ptieutnonia has reache<I its crisU. In otimr 
cases there is no history of a preceding illness, tho child is 
brought for examination on account of cough, loss of u-eight, 
and increasing jiallor of a few weeks' duration, and sigiL'* of an 
empyema are unexpectedly discovered. Breathlessness is a 
common symptom, and is likely to bo made worse when tho child 
lies on tho sound side of tho chest, so much so that one may bo 
told that since the onset of his illness the child prefers to lie only 
on one side, or ho may only be able to breathe cornfortahly when 
sitting \>p. ‘ Cough is u-sual, and is frequent, shallow, and un- 
accompanied by sputum. I*ain is o very variable tymptom, it 
may be present in extearive efTasions owing to pressure on adja- 
cent structures, but a feeling of discomfort amounting almost to 
suffocation is more common than actual pain. Tlic temi>eraturc 
is also very* variable, nnd is not to Ite taken a.s a gui<lc to tho 
presence or absence of pus. As a rule it liw I)etwcen 09‘'and 101®, 
but may nui up to 104® or liiglicr- 
The appearance of n child «-ith empyema w often suggestive, 
'flic complexion has a sallow earthy lint wtli underlying pallor, and 
considerable sweating often oecuis in the early stages, although if 
an empyema Is alloivcd to go unrecognised for three or four weeks 
(ho skin becomes dry, and tlte child wTJstcn rapidly. Clubbing 
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of the fingers appears after two or three days, appearing at first 
aa a heaplng-up and shinincss of the fingers just hchind the 
nails, and becoming gradually more marked until the empj'ema 
is relieved. Examination of the cheat shows some impairment of 
movement on the affected side, and if the exudate is verj' exten- 
sive there may be bulging of tlie intercostal spaces and even 
cedema of the chest wall, but tliis is not common. Tlie apex beat 
is as a rule displaced away from the side of the empj'ema, the 
degree of displacement depending jwrtly on the amount of pus 
and partly on its position. Tlius there may bo scarcely any 
displacement with a small empyema, nor when the pus is locked 
away in the inter-lobar fissure or at the apex of the lung. The 
trachea is displaced %vith the heart. The percussion note over the 
empyema is stonily dull, in fact so dull os to be characteristic of 
tlie presence of fluid, and dull enough to be distinct from the note 
obtained over an area of consolidation of the lungs. Not 
infrequently the percussion note above the level of fluid has a 
tympanic quality. Auscultation typically shows an absence of 
breath sounds and also an absence of adventitious sounds, 
indeed the presence of a few crepitations is more suggestive of 
unresolved pneumonia than an empyema. An empyema may 
however be present even when the breath sonnds are tubular, 
in fact it must be stressed that In a child tubolar breathing docs 
not exclude an empyema. Tubular breathing is also often heatd 
above theJevel of fluid, giving an area of bronchial breathing over 
the middle or upper third of the chest, and this should always 
prompt an e.xainination at the base of the chest for signs of 
empyema. Vocal resonance is seldom of value in a child becauw 
of the weakness of the voice, but if the child is crying the voice 
sounds nill bo less well conducted over the area of fluid. X-ray 
examination shows an opaque shadow in the position of the 
empyema, and is particularly helpful when the empyema m 
loculated to some small part of the pleural surface. 

There is generally a heavy Icucocjdosls, the white cells numbering 
between 25,000and 20,000 per c.mm. with o relativeprepondcrancc 

of ywlymorphs up to about 80 per c»nt. The white cell count is 
generally higher in pneumococcal than in streptococcal coses. 

Varieties. Bilateral empyemota occasionally occur affer double 

pneumonia. VTienpus has been obtained from one side of the chest 

it is easy to overlook the collection on the other side, hut if the 
temperature fails to settle and tho child makes no progress after 
one side has been adequately (lraine<!, the possibility of a bilateral 
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empyema eliould be borne in mind. Sueli cases present great 
difficulty, because as soon as one side of the chest is open it 
l)ecomc8 (lifficuU to interpret phj'sical signs. In any doubtful 
case t)i6 opposite side of the chest should be examined witlz an 
exploring needle. 

As a rule tlio pus collects freely at the base of the pleura, 
but may sometimes become walled off in different situations. 
Particular difficulty is experienced when the pus is loculated at 
the apex of the lung, or between the p<Jricardmm and the lung, 
or between the base of the lung and the diaphragm. A collection 
of pus in the latter situation may give rise to a good deal of 
abdominal pain, or the pain may bo referred to the shoulder, and 
if the collection of pus is extensive the liver or spleen may be 
displaced downwards. Probably tbo most frequent variant of 
ordinary empyema is an interlobar collection of pus, and in such 
cases the physical signs are often so modified as to be very mis- 
leading. There may bo a strip ofdellated lung between the chest 
wall and the empyema, which makes the dullness on percussion less 
absolute, while from the compressed lung a few crackling crepita- 
tions may be audible. It is to be remembered also that pus 
loculated in tliis way may produce hariUy any mediastinal 
dlsplacemont. In these cases an X-ray oxamlnation is often of 
great help. 

Tim lower figure on Plate VIII shows a lorgo interlobar 
empyema which only just reacbed to the cljcst wall, and gave 
dullness and absent breath sounds over an area that could be 
covered wt!\ a Iialf-cro\vn. It will bo noticed that thero is air- 
containing lung between the chest wall and tlie cmjiycma, and also 
between the lower Iwrder of the empyema and the diaplorngm. 

Diagnosis. Although an a rule the diagnosis is simple enough, 
it may bo most bafiling, ospecially when the pneumonia lias passctl 
unrccogni.':ed, or when the cmpj'cma forms before the crisis 
of the pneumonia (synpncumonicempycma), orwlicn tlieempyeroa 
is loculated. Conditions which may simulate an etnp5'erDa arc 
pulmonary abscess, massive collapse of a lung, and rarelj’ 
a lobar pneumonia which is so mas-sive tliat the bronchioles 
are filled nith secretion and breath sounds are thcreforo 
absent, it is often difficult to decide whether a pleural 
effusion is serous or purulent until the explomtory puncture 
has lx!cn done. 

Tlie ultimate diagnosis of an empyema rests on the discovery 
of pus with an explomtorj* needle, and whenever reasonable 
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doubt exists tlie pleura should be explored in this v;&y. The 
proper place to explore the chest is whercyer the percussion 
note reaches its maximum duUne^ ; in the usual tj-pe of case 
tliis u-ill be in the eighth or ninth space just below the inferior 
angle of the scapula. As a rule local anresthesia is nil that is 
required, but if there is likely to be difficulty in finding the pu-s, 
as, for example, when seeking an interlobar collection, it is better 
to have tlie cliild under a general onajsthetic. The accidents 
wliich may follow an exploratory puncture include : puncture 
of the lung with resulting pneumotliorax, the formation of an 
abscess in the lung, surgical emphj-seran, and cellulitis of the 
chest wall. 

Prognosis. The mortality from empyema is greatest in young 
children. Of 100 consecutive cases at Great Ormond Street, the 
mortality in 27 children under two years of ago w'as GG per cent., 
while in 44 children between two and five years of age the mortality 
was 14 per cent., and in 29 others between five and tw-elve yeans 
only G per cent, were fatal. Age is a more important factor in 
detennining the outlook than is the particular infecting oiganism, 
but pneumococcal cases are more favourable than streptococcal. 
Staphylococcal empyema is rare, but carries a liigli mortality. 
When an empyema develops before the crisis of a pneumonia the 
outlook is made worse. 

As a rule, when an empyema has been drained it takes n month 
or six weeks before the child can get up, and it may bo sorern! 
more months before the lung is properly expanded. When an 
empyema remains untreated, various scquclto may result. TlfC 
organism may gain the blood stream and produce septica’iiila, or 
the empyema may rupture into a bronchus and give ri'io to the 
expectoration of much pus ; occasionally the empyema undergoes 
in this way a spontaneous cure, but generally the chest has to he 
opened and drained on the onliimry lines. Or tlie pus may pene- 
trate the pleura and burrow e.xternally to point between the ribs 
or even more distant parts {tmpyema ■necesn’fafis). No doubt a 
small empyema may become iiisplasaterl and the pus bo absorbed, 
but severe fibrosis of the underlying lung is then almost certain to 
follow. Metastatic infections may develop in other parts, eg$ 
meningitis, cerebral abscess,. peritonitLs, arthritis or jK*ricanlitb. 
Of 100 fatal cases of suppurative jiericarditis in children, I’oynton * 
found that GO were assocmled with empyema. 

Treatment. WTicn an ciupyctna forms licfore the crisis of * 

> royiUon. F. J.. Jlnl. ittd Jovr . lOOS, ti.. 365. 
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pnemiionia the pus shotiM be af^irated tlaily or cverj' other daj* 
until three or four dnya after the crisis, when more thorough 
drainage can bo instituted. Aspiration is ako the method of 
choice wlicn dealing ^vith a atreptoeoccal empyema, repeating 
it until such time as the pus has changed from a thin and perhaps 
l)loo<l-stnmecl fluid to ono of thicker consistency, and the same 
may be said of a pneumococcal empyema when the pus is at first 
tiiin, although aa a nilc in this type the pus is tiuck at the time 
of the first exploration. 

It w to be remembereil that there is every advantage in waiting 
till tlie pus is tliick before prococ<ling to drain tiie empyema, but 
as soon as this has come about the correct treatment is to ensure 
adequate drainage. The usual mcthotl is to resect a portion of a 
riband to insert a rubber tube, drainage continuing for about a 
week or ton days before the tul)e is removed. The main advantage 
of this method is that thorough drainage is ensured, and in 
children over two or three years of age it answers on the whole as 
well as any otJjcr. Osteomyelitis of the rib i? an occasional 
complication, and groat cato must also be taken to prevent 
secondary infection of tho wound, which, when it occurs, alwa5'8 
delays tho healing of tho sinus. 

The high mortality in young children has Jed to the use of otlier 
methods. Simple incision and drainage through an intercostal 
space without rib resection has the advantage of speed and the 
avohbince of any shock caused by cutting through the bone, 
but has a disadvantage inasmuch ns the ribs of a small child are 
so close together that adequate drainage is difficult. Various 
methotls of continuous suction drainage luxvc been attempted, 
the underlying principle being to have an oir-tiglit drainage at 
tho chest wall witii a tulre Ica^ng to a bottle in which a negative 
pres,suro is maintained by attachment to a syphon. This mctho<l 
lias the great advantage of on)y requiring a local ana^thctlc, tijc 
dminago can bo done with the minimum of disturbance and 
without tho child being move<l from its bed, daily drcs.sings are 
avoided, and tho pu.s can lx> drainwl oJT ns slowly as one desires ; 
but, on tho other hand, it is difficult to tcU when tho cavity has 
l«*en emptied, and there is often a technical difficuUy in keeping 
the opening at tho chest >raH air-tight. Continuou.s suction 
liminapc is particularly valuable in small children, but it Ls a 
metho<l that requires expert handling. Another method which 
has proved useful Ls the insertionof two .self-retaining catheters into 
tho chest, using one for drainage, while the other is cmploywl to 
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irrigate the pleural cavity trith an antiseptic solution sucli as 
Dakin's solution. Furtlier details can be obtained from the two 
references given below 

When the pus has been evacuated every effort must be made to 
get the collapsed lung to re-cxpand fully, Fresh air and a 
nourishing diet are important, and systematic c.vercises are of 
value. A change of air to the seaside will often bring about tlio 
most remarkable improvement in a child >%hosB empyema sinus 
has failed to heal after weeks in a ward. Exposure of the sinus to 
ultra-violet radiation is sometimes beneficial. If the sinus is very 



'Fio. M. ISilaieral cuctioa drama^ in a pr) ogod aix with double 
empyema. (By coiirtwy of De. 31. L. Thomaon and the Lanrtl.) 

persistent, an autogenous vaccine is worth a trial, but in long- 
standing cnse.s some form of thoracoplasty 3vill bo needed. 

Pneumothorax 

Pneumothorax is a rare event in childhood. Most of the cases 
arise in association with tuberculosis of the lungs, and arc due to 
the breaking down of a caseous area through the pleura. Fre- 
quently fluid j.s present in the pleura as tvell as air — a tubercolou.-! 
pyopneumothorax. More rarely pneumothorax occurs from 
the rupture of a vesicle during ^verc coughing bouts in whooping- 
cough, and it has been recorded as a complication of bronclio- 

• n*Ow^e. Dexm, Lartea, 1630, 733. 
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pneumonia. Traumatic pneumothorax after accidents or ns a 
resalt of exploratory puncture of the chest is also rare, and with 
rest and immobilisation of the affected side the traumatic casoa 
iisnaUy recover after a few days. Spontaneous pneumotliorax 
has oecasionaUy been recorded in newborn infants, and has been 
attributed to respiratory obstruction, infection, and congenital 
pulmonary defects. Tlie main symptoms are increa.sing dyspneen 
and cyonosis. The condition must lie distinguished from con- 
genital cysts of the lung (p. 373). 

TIio symptoms and signs of pneumothorax in a ciiild are tiic 
same as in an adult. In those cases irliich complicate underlying 
disease of tho lungs the occurrence of pneumothorax renders 
the prognosis very grave. Treatment consists of complete rest 
combined with small doses of opium, but if the tension in the 
pneumothorax becomes so great as to produce serious symptoms 
from the displacement of the heart, aucli ns cyanosis, breathless- 
ness, or restlessness, tho clicst should bo explored and tho air 
gradually released under control. 



CHAPTER XVI 

INTRA-THORACIC TUBERCULOSIS 

Iris vcrj' difficult to arrive at figures which indicate \nth any 
accuracy iiow common thoracic tuberculosis is among young 
cliildren, but that it U a most frequent cause of death during 
ciiildhoocl cannot be doubted. In the MTiter’s series of 400 
consecutive autopsies made at Great Ormond Street, tuberculosis 
in all its forms accounted for 17 per cent., and of the deaths 
from tuberculosis the primary site of infection w'as in the thorax 
in 67 per cent. — a figure which compares closely with the seiies 
of tuberculous children examined at post-mortem by StUl, who 
found that intra-thoracic infection accounted for 03 per ccnl.i 
and w ith Blacklock’s figure of Gl per cent. 

The infection almost Invariably reaches the lungs by inhalation 
of the bacillus from droplet infection, spread ns a result of persons 
already infected coming into the immediate vicinity of the 
child. So great is the probability' of a child becoming infected 
if ho comes in contact with phthisical adults that with euch a 
history it is safe to assume that the child has become infected. 
There is no evidence that a cluld can inJierit a peculiar liability 
to tuberculosis ; the frequency of tuberculosis among infants 
who ore bom into tuberculous hou.seholcLs is duo to the great 
risk they run of direct infection. 

Intra-thoracic tuberculoKis in young children difiers from 
the disease a.s seen in adults in two important ways. Tirstly 
there is. pre-eminently a tendency foe the lymphntio glands in the 
mediastinum to become involved at an early stage, and indeed 
to an extent often quite out of proportion to the amount of 
di.sca«>e in the lungs, and secondly a far greater tendency in 
childhood for the infection to become diasemirmted in the blood 
stream, lenUing to a fatal issue either from mcningitin or niiliar)' 
tuberculosis. 

During childhood the age incidence of intra-thomcic tubercu- 
losis as judged from post-mortem reconla rises rapidly fowanb 
the end of the first year, and reaches its peak during the second 
and tliird years. Tlieteaftcr the number of fatal cases steadily 
declines. A similar ago incidence also charaetcri-ses other severe 
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forms of tubercuJosoi), bucb as abdominal, ineiiingeaJ, or miliary 
infection. TJiere arc two diseases which stand out ns predisposing 
to ti;o development of tliomcic tul»erculosis, namely measles 
nnd whooping-cough. They are both liable to lie complicated 
by a broncho-pneumonia which resolves slowly and leaves the 
mediastinal glands swollen and congestci:! for several months, 
a state of affairs which not only makes the lungs a most reatly 
nidus for tuberculosis, but abo makc.s the re-activation of an old 
foctis verj' lilicly. 

Pathology. Infection by the tubercle bacillus gives rise in tbe 



Pja, M. Tlio lungs of « child «hm»ing« pnnwr}' fwirt of fuli'-rcolo^is ot 
Uic bnse of lliolcft lung, with ercomlaryea«*ftf ion ot Ifio incdiaHtinuI 
ghintU. (From llio tnfiM'um of Tlw Jlosjntal for Sirk OilJdrcn.) 

bo<!y to two distinct processes ; one Is the gradual dcvelopmcni. 
of inmuinity by wliicli recoverj' ultimately t-omes aljout, the 
other is the development of hypcrsensitivitj* or allergy to the 
protein liberated from the dead organisms (tuberculin). Whether 
the second process assists the body in overcoming the infection is 
open to question, but ot all events the experiments of Rich * 
have shown that the two jtrocesses bear no relation to each other, 
the presence or nl)Soncc of the one giving no indication as to 
the state of the other, -When infection takes place in a young 
child there is no preformed immunity to counter it, wliich may 
help to explain the case with which general dlwmination occurs at 

» Rirli. A. R.. LnncH, 1933. A*. 63t, 
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that age. On the other hand, the allelic response plays a more 
important part in the clinical pictore in children than in adnits. 

The inhalation of the tubercle bacillus into the lungs 
gives rise to o deQnite sequence of pathological events. The 
organism ia first inhaled into a small bronchiole and there 
penetrates the mucosa, where the reaction to its presence leads to 
the formation of a tubercle. This undergoes the ordinaiy 
sequence of changes, namely caseation, and eventual healing by 
calcification, or liquefaction and discharge of its contents into a 
bronchiole to form a stnall cavity. A local spread to neighbouring 
parts of the lung is quite unusual in children. The importance of 
this " primary focus ’* in the lung as the initial lesion of intra* 
thoracic tuberculosis in childhood vras noted by Parrot in 18T6 
and has been emphasised by GTion,^ who in a series of 184 post- 
mortems on children nith thoracic tuberculosis was able to 
demonstrate the primary focus in fl2 per cent. The priniaiy 
focus may vary' in size from a pin’s head to a hazel nut, and u 
usually much too small to be noticed during clinical examination 
of the chest, although if calcified it may show on the X-ray film. 
Such a calcified focus has been found as early as ten months of 
age. As a rule the primaty' focus is situated in the vicinity of 
tho pleura, and is more often in the right lung than the left, and 
usually in tho upper lobes. Although there is usuoUy but one 
primary focus, there may be several. 

Tlie next stage of the disease consists of a spread of infection 
from tho primary focus along the lymphatics to tho mediastinal 
glands. It used to be thought that mediastinal glands could be 
infected by tubercle bacilli travelling directly from the abdoram-sl 
lymphatics, or from the cervical glands, or by a passage through 
the lungs without leaving any evidence of a pulmonary lesion, 
but in the light of Ghon’e work these other routes of infection 
must be regarded as very uncommon. It is probable that 
about six to ten neeks elajwes between the initial infection and 
the development of tuberculosis in the mediastinal glands. It i^ 
also towards tiie end of this interval that tho child develops a 
state of hjqiersensitivity to tuberculin, which can be demonstrated 
by obtaining pasitivo skin reactions to tho VoIImer patch test 
or following an intradermal injection of tuberculin, and may 
manifest itself clinically by tli© appearance of phlyctcnuUr 
conjunctivitis, or erythema nodosum. It may bo pointed out 

• " Primary Ltmg Focus sod Tuberculoui in CJiiUren.” ' By Anion Chon. 
Iran*, by Dr, Barty King, London, 19IS. 
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that aUJmugh these hyj)erficnsiljvc phcnojncna arc all l>enign 
conditions, they arc of great practical importance inasmucii as 
they stand as evidence of early tu)>crciilous infection. Ko'thoina 
nodosum is more fully considered on p. 642. In an enquiry' 
into 500 chihlren with phlyctenular conjunctivitis,' positive 
tuberculin skin reactions were found in 60 per cent,, and there 
was clinical or radiological evidence of tuberculosis in 22 per cent. 

The mediastinal glambi first to be affected are those which lie 
along the main bronchus of the lobe containing the primary fociis. 
Only one or two glands may be affected, ant^ these may go-throiigh 
a stage of caseation and healing by calcification, or the infection 
may spread from gland to gland to infect the big gland at tho 
bifurcation of tho trachea, and so cross to those on tho opposite 
side Of spread upwards to hivotve tho glands nhngsido the trachea, 
until eventually a largo conglomerate moss of caseous glands 
surrounds the trachea and main bronchi. Occa-donnlly, infection 
may pass from the trachco-bronchial glands uj) to tho lower 
corvicol glands, and rarely to the upper abdominal glands, but, 
if It spreads at all, it is mucli more likely to travel directly into 
tho blood stream tt'd the thoracic duct or the right lymphatic 
duot. 

Tho majority of cliildfcti with tuberculous mediastinal glands 
undoubtedly recover, but the disease may progress in various 
ways. A gland may rupture into a bronchus, and its contents 
bo inhaled over part or tho whole of a Jobe or into both lungs ; 
what happens then will depend upon tho dose of organisms 
inhaled, their virulence or viability, and tbc presence or absence 
of allergy. If tho doso is heavy and tho organisms arc virulent 
a tuberculous broncho-pneumonia will result and will be speedily 
fatal. If on tho other hand the organisms arc for tho most part 
dead hut tho child Ls already sensitive to tuberculin, a benign 
tubcTculoua pneumonia wm result, whieU will run a protracted 
course to eventual recovery (cpitiibcroulosis). We must also 
expect to SCO examples intcrmciliate betuecn tliesc two tj'pcs. 
Or the glands may leak into the blood stream, with effects which 
will again depend on tho factors just mentioned. Thus if the 
number of organisms is small, isolated foci of tubcrculoMS will 
develop in other jwirts of tho body, such as in tho spleen, brain, 
joints, or kidney, while if tho Mood stream is Jloodefl w’itli 
organisms, tuberculous meningitis or gcnemliscil miliary tuber- 
culosis will rwult. OccasioftoHy a chronic form of miliary 
< Burgln. L. P , «n<l II. Im Jvur. DU. CMJ., 1S3S, S6. ti'3. 
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tuberculosis occurs, from which the cliild may recover, or, after 
repeated exacerbations, may succumb. 'Here wo are probably 
dealing with an intermittent discharge into the blood stream of 
relatively small numbers of orgaiusms. In a little girl observed 
by the writer the rupture of a caseous gland into the descending 
aorta caused the immediate death of the child. Rupture into the 
tesophagus has also been recorded. 

Symptoms. It has already been said that the primary lung focus 
of tuberculosis is generally much too small to bo detected on 
clinical examination, hat the other stages of the disease have a 
clinical picture whicli must now bo described under the following 
headings : — 

Tuberculosis of the Mediastinal Glands. 

Tuberculous Bronebo-Pneumoma. 

Miliary Tuberculosis. 

Epituberculosis. 

Tuberculous Pleurisy. 

Tuberculosis of the Mediastinal Glands 

There is nothing absolutely diagnostic about any of the 
symptoms of enlarged mediastinal glands, and the diagnosis 
is almost always a difficult matter, being generally based on the 
summation of several suggestive signs combined with tho help 
of X-ray examination. 

One of the most important symptoms is cough. This is as a 
rule harsh and dry, and may sometimes have a paroxysmal 
character. In children under a year of age, in whom there 
is but little room for the glands to enlarge, the trachea or 
bronchi are likely to bo compressed, and then the cough may 
sound metallic or brassy, ond in more severe cases inspiration 
may be accompanied by stridor. Tliero is no visible sputum, 
although tubercle bacilli can sometimes bo recovered from a 
gastric lavage, indicating that a certain amount of infected 
sputum is being produced ond Bivallowed. TJiere is also likely 
to bo a liistory of a failure to gain weight, loss of appetite, li«t* 
lessness, and there may be a low irregular fever ranging between 
Oy® and 100® F. An incrca-so of downy hair on the back and 
arms ha.s been described os indicating tuberculous infection, 
hut it is not on uncommon finding in ^Udren who suffer from 
any prolonged infection euch as unresolved pneumonia or a 
chronic empyema. 
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Tho Bjgna on examination of the chest ore often ohsciire, and 
no particular one can be retied upon as diagnostic of enlarged 
glands. Inspection may show dilated veins coursing along the 
first and second intercostal spaces, but these are onlj* of signific- 
ance if they arc of recent appearance. 3Ioro often they have 
been present from birth. On percussion there may be some 
impairment of note close to or under the manubrium, and there 
may bo also some loss of resonance between tlie scapulas and the 
spine, but as a rule these percussion signs arc more suggestive 
of a tuberculous consolidation of the roots of the lungs than of 
enlarged mediastinal glands, Eustace Smith's sign consists of a 
systolic murmur heard under the inner end of tho right clavicle 
when the head is thrown back, but it is so frequently and easily 
obtained in thin or debilitated children that little reliance can 
be placed on It. More important is the occasional evidence of 
patches of diminished air cntrj% which are most likely to bo 
found high up in one or both axilla?, or stretching down posteriorly 
from tho hilum to tho base of the lung close to tho vertebral 
column. Occasionally crepitations may be henril over the root 
of ono or other lung, and are duo cither to tuberculous bronchitis 
(hilum catarrii), or to a breaking douii of a focus in the adjacent 
lung with cavity formation. When the loiter occurs, a moist 
cough, Irregular fever, and loss of weight will also bo present. 
Probably tbc most valuable sign is that described by d’Espine, 
winch is obtained by listening to tho breath sounds over tho 
thoracic spines. Normally a tracbcwil quality to the breath 
sounds, and whispering pectoriloquy, con bo beard as far down 
as the second thoracic spine, that is to say do%vn to tho level of 
the bifurcation of tho trachea, but when the gland in the 
bifurcation is cnlargetl tho tracheal quality may l>o conducted os 
far as the fourth or fifth thoracic spine. 

Clinical examination is much aided in these difficult cases b3* 
gootl X-ray photogroplis of the chest. In the usual nntcro- 
ixjaterior view the mediastinal glands shelter behind the ba**© 
of the licart and large yosseU, and even quite largo glands may 
bo olwcuretl. This can to some extent 1)C overcome by X-raj'ing 
the chest in tho lateral position, when enlarged glands may show 
as opacities in the posterior meeliafitinum at about -the level of 
the bifurcation of tho trachea (*ee Plato IX). 

Jlcdinstina! glanils may bo enlarged for various reasons. 
Thej' are commonly enlarged in measles, whooping-cough, and 
active rheumatic heart dhca.se, and always in broncho-pneumonia, ^ 
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TphUe IjpTnphadenoma and Ijmphosarconja are rarer causes. It 
follows that having diagnosed enlai^ed glands in the mediastinum 
it still remains to show whether- they are tuberculous. Pin- 
points of calcification in the X-ray film would be conclusive, a 
history of contact ivith a tuberculous relative would also be 
strong presumptive eridence, while a historj' of cough arising 
insidiously and persisting over several montlis must alwap bo 
suggestive. Tuberculin skin tests * are a useful adjunct to 
diagnosis in young cliildren. 

Tuberculous Broocho-pneumonia 
Occasionally a caseous focus in a mediastinal gland or In the 
lung discharges its contents Into a bronchus, and the bacilli 
become freely inlialed over the neighbouring area of lung or even 
over both lungs to give rise to tuberculous broncho-pneumonia, 
or the same result may coihc about from ft heavy le-mfection by 
inhalation from some erogenous source. The clinical distinction 
betn-ecn tuberculous and non-tuberculous bronebo-pneumoma is 
at time.*? very difficult, especially in young children. A frequent 
cough, listlessncss, flushing of the cheeks, sweating, rapid Iom of 
weight, and hectic temperature arh generoUy very evident. 
The signs are those of an ordinary bronclio-pncumonia, and 
consist of an impaired percussion note, fine metallic crepitation*, 
and sometimes patches of tubular breathing. X-ray examination 
shows a fluffy opacity in the lungs very similar to that seen in 
non-tuberculous broncho-pneumonia. The outlook In these coses 
is as a rule bad, and after a course of a few weeks or months tbe 
children diecitber from exhaustion and toxannia, or from n general 
or meningeal dis.'emination of infection. Exceptions occur, 
however, in wiiicli the illness, though prolonged, is mild, and 
recovery eventually comes about. 

Tuberculous pneumonia rarely assumes a mn.ssivo form, in 
which the uhole of a lung becomes converted into a caseous mo«- 
The oa“et and course is at first closely similar to a lobar pneumonw, 
but instead of a termination by crisis tho illness continues for a 
few weeks, tho temperature liecomcs hectic, and the child 
eventually succumbs to exhaustion. Cases of pneumonia migram 
(p. 356) are very likely to be confused with thi.s form of 
tuberculosis, but the orderly spread of the pneumonia from lobe 
to lobe serves as a distingnisluiig feature. ' 

Chronic puJmonanj tultrcvloait of the typo met with in adults, 

• > Hu. t««hnlnu» o( )• ilcDcriWd on 21S. 



TLArn IX. 









MILIARY TUBERGVWSIS OF THE LUKaS 389 


and either fibro-caseous or ularm-caremous, is e:eIdom seen in 
childhood, and is very rare before seven or eight years of age. Such 
an area of disease probably arises as a result of direct extension 
round the priniary focus of Ghon, although some have considered 
that the lung may become ro-infcctcd by a retrograde lymphatic 
spread from the mediastinal glands, the lung tissue becoming 
involved at some relatively distant spot. It may also bo caused 
by a fresh infection from some outside source. In this fonn of 
tuberculosis the upper lobes arc usually involved, although not 
so frequently in children as in adults. HiTmoptysis is also much 
less common. Gradual recovery with fibrosis is possible even 
n-ben cavities Ijavo formed, but usually the disease extends 
rapidly and the child dies from a general dissemination of tlio 
infection. 


Miliary Tuberculosis of the Lungs 

Miliary tuberculosis of the lungs occurs as part of a generalised 
miliary tuberculosis, and is due to a blood^strcam infection from a 
caseous focus ^Tluch is usually in the chest or less often in the 
abdomen. Occasionally at autopsy the condition is almost 
confined to the lungs, and then may possibly come about by 
inhalation of a heavy dose of bacilli leaking from a caseous gland 
directly into a bronchus. 

At post-mortem c.vamlnation railiaiy tubercles appear on the 
pleural surface of tho lung and on tho cut surface as a hast of 
little grey granulations, each about as big as a pin’s head. Tliey 
arc also numerous in tlie spleen, •which is usually enlarged, ajid 
they can be made out easily on the surfnceof tho liver and kidneys, 
in fact careful search uill reveal them in almost every organ of tlio 
body. There is as a rule an accoropanyirig meningitis. 

Tlio general symptoms consist of wasting, tachycartiia, and a 
high Bwinguig temperature. Symptoms of lung involvement are 
sometimes remarkably few, while in other cases there may be a 
frequent short cough, some degree of cynnosh, and a rapid 
respiration rate out of oil projwrtion to tho signs obtainwl over tho 
lungs. E.vamination of tho chest wa}' aborr only a few fine 
crepitations scattcrwl over both lungs ; there w ns a rule no 
impairment of jrercussion note nor nltorntion of the breath 
soumls. 

Tlio diagnofll.** is made difitcult by the scarcity of signs. Con- 
siderable help may be obtained from X-ray c.taminatton, which 
shows a fine mottling over both lungs — aptly descrilje<I as a 
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snowstorm appearance (see Plate IX). Examination of the 
fundus ociili may show choroidal tubercles, which appear as 
small circular fluffy white patches hardly as big ns the disc, 
and generally situated close to a vessel. Their presence is 
absolutely diagnostic of genemltscd mfliary tuberculosis, and 
therefore in a suspected cose a careful examination of the fundi 
should be carried out. 

jicute miliary tuberculosis is invariably fata], and treatment 
can only be palliative, any di3tr<»sing symptoms being relieved 
with sedatives. 

Chronic Miliary Tuhtrailosiay From time to time evidence is 
forthcoming to show that miliary tubercles are capable of under- 
going fibrosis with healing. The illness then runs a long course 
which may terminate by recovery, or may slowly advance to a 
fatnl end, or after one or more exacerbations may finish as does 
the acute form. At post-mortem examination the paratracheal 
glands are caseous, and it is probable tliat the condition is caused 
by the repeated escape from these glands into the blood stream 
of small numbers of organisms. 

Epituberculosis 

This is the name given to a benign form of tuberculous infiltra- 
tion of the lung, which occurs in young children shortly after the 
initial infection of the lung has taken place. 

Tire history is usually somcwliat as follo^rs : The child, probably 
under five years of age, w brought on account of a cough of a fe\v 
months’ duration, and fafluro to gain weight. Clinical examin.'V' 
tion shows an impaired or dull note over an upper lobe 
commonly on the right side), with bronchial breathing and 
bronchophony. There may be a few crepitations, but ns a rule 
adventitious sounds are wanting. There is no displacement of 
the heart or trachea. Tlie temperaturo may he normal, or raised 
a degree or two. X-ray examination shows a uniformly dense 
shadow spreading from tho hilum over the upper lobe, the lower 
edge of the shadow being quite well-defined. Further evidence 
of tho tuberculous nature of the condition Is likely to he obtained 
from a Uistorj* of the child iiaving been exposed to infection 
through living in contact with a phthisical adult, and tuberculin 
skin tests are positive. Tubercle bacilli have also l>een obtained 
from the gastric washings of these children. 

•A iwnt tuminttiy of tho litmtaiv with report of furtlvr ca»e» h*» 
made by R. II. Fwh, Dw, Chrid , W31, 12, 1. 
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Epitufaerculosis is remarkable in that here %vo have an 
apparently tuberculous consolidation of the lung bearing a good 
prognosis. ■'The condition lasts for Fcvcml months, even up to a 
j'car, and if during this time a series of X-rays are taken (sec 
Plate X), tb© lung condition can be seen gradually to resolre, 
resolution taking place from the periphery towards the hilum, 
and eventually Iea\’ing a small kernel of calcification near 
the root. 

Probably of a similar nature is the fan-shaped area of consolida- 
tion wliich is sometimes seen on an X-ray film, situated at the 
root of the lung in association wulh tuberculoiw mediastinal 
glands, and spoken of as a " hilum flare/' As a rule, under the 
influence of rest and fresh air these areas slowly resolve. 

The diagnosis of cpituberculosis is made on the presence of 
consolidation of an upper lobe, a history of gradual onset, the 
exposure of the child to a known source of infection, positive 
tuberculin skin teats, and the X-ray picture. The long history 
and insidious onset rules out lobar pneumonia. Tlie difTcrentia- 
tion from an unresolved pneumonia uhich is proceeding to 
fibrosis may present dilliculty, but the absence of any history 
of pneumonia, the homogencou.s appearance of the opacity 
on the X-ray film, the probable absence of moist sounds, and 
the ultimately good prognosis aro features which distinguish 
cpituberculosis. 

Tlie precise nature of tlio changes occurring in the lung are 
uncertain. Eliasberg and Ncwland,* who first describcrl the 
condition, regarded it as a non-specific infiltration, probably 
allergic in nature, around a tuberculous focus, but tubercle 
bacilli have been obtained by puncture of the solid lung (Spence). 
Opponheimex * has shown that the intra-bronchial injeetjon of 
kiilod tubercle bacilli into an animal previously rendcreil 
h3*per8ensitivo to tuberculin leads to a scries of changes analogou.s 
to those of cpituberculosis in tbo child ; in the latter the condition 
is probably to be accounted for by the disclmi^e into a bronchus 
from a tuberculous gland of caseous material impregnated with 
tubcrculo-protciu and dead bacilli, the child having already 
become sensitised to tul>erculin. 

The treatment of cpituberculosis should be dircctcil to improv- 
ing the generiil resistance by mcaas of prolonged rest and fre^h 
air, sunshine, and a nourishing diet. 

' Khccti^nr. IL. iu\d Xe«l&nd. -raArS. /. KindtrhX.^ Ztortin. lOSa. 93, fiS. 

* OrptnltfinKT, K. H., //tiif, iippiint J{o*p , IS35, 57, 2<7. 



302 


JKTRA-THORACIC TUBERCULOSIS 


Tuberculous Pleurisy 

It w not often that a dry pleurisy can bo detected during the 
course of intra-tlioracic tuberculosis, although tliat it occurs is 
amply proved by the presence of pleural adhesions at post-mortem 
examination. The most common form of tuberculous pleurisy to 
be diagnosed during life is plcuri^ \rith serous effusion. If the 
fluid in these cases he examined it 'uill be found to be clear, 
straw-coloured, -with a lympliocytic cell reaction. The fluid 
is sterile on culture, but may give rise to tuberculosis when 
injected into a guinea-pig. 

Tuberculous pleurisy with effusion tends to occur at a slightly 
higher age than the other forms intro-thoracic tuberculosw. 
In 10 consecutive ca-ses under twelve years of ago the youngest u as 
three and a half, and the average age was she and a half years. 

The onset is usually acute, with pain in the side, and o tempera- 
ture of three or four degrees, the fever gradually settling in two 
or three weeks. In other instances the onset is more insidious, 
the child being brought for advice on account of increasing 
breathlessness and cough, and on examination the signs of ploural 
effusion are cliscovere<l. 

The plipiail signs arc the same as in adults. Tho affected 
side of the chest sho^rs impaired movement, tho percussion note 
is dull, breath sounds are absent or may be distantly tubular, and 
voice sounds aro absent. A boxy or tympanitic percussion note 
may be obtained above the level of tho effusion, The heart and 
xnediastimim are displaced towards the opposite side of the chest, 
and Grocco's triangle of dullness to percussion may bo found at 
the base of the sound lung. 

Diagnosis. As a rule this prwenU no difficulty. Tho most 
important condition which must be distinguished is empyema. 
A history of pneumonia at the onset and a leucocyte count above 
25,000 with a relative excess of polymorphs oro points in favour 
of empyema. Tho temperature is raLsiefl in both conditions, but 
on the whole is likdy to be higher in serou-s than in purulent 
effusions. The'<e are, however, small points of distinction com- 
pared mill the examination of the fluid obtained on e.vplorator)' 
puncture of the chest. 

Prognosis. Generally speaking, tho outlook for children with 
tuberculous pleurisy ^»ith effusion is good. IVith rest in bc<l the 
temperature gradually declines and tho signs of fluid recede, but 
six weeks or more may elapse before tlio effusion w entirely 
absorbed. Often there is no further eWdenco of active tubcrcu- 
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losis, but a long period of convalescence should be insisted upon, 
and periodic examinations should ho made to be sure that the 
intra-tboracic infection is not spreading. 

Treatment. The most important aspect of treatment is 
absolute rest in jbed, combined with fresh air. l^oatment on a 
balcony is of great value. So long os the temperature is raised the 
tUet must be light, but later on, eggs, milk, and cod-liver oil should 
form part of a full noiirisliing diet. 

ifention has been made of the use of the exploring needle in 
diagnosis. It is seldom wise to aspirate large quantities of the 
fluid, because by causing collapse of the underlying lung it 
CTisures rest for the diseased part. Huid should be drained off 
freely only when the effusion is cxtensi%*e enough to cause severe 
dyspneea or excessive displacement of the heart n-ith embarrass- 
ment to the circulation, as indicated by cyanosis or tachycardia. 

The child should not be allon'cd out of bed until the temperature 
has been normal for a month and all signs of effusion have 
disappeared. There should then follow a long period of con- 
valescence at the seaside. Drugs play only a minor rdfe. Opiates 
ma)* bo given in the early stages in order to relieve pain or reduce 
cougliing, and an iron tonic should bo given with cod-Iivcr oU 
and malt during convalescence. 

Diagnosis of Intra-thoraele Tuberculosis. With the oxeopfion 
perhaps of tuberculous pleurisy with effusion, a diagnosis of 
lntra*thofaclc tuborculosls is probably made more often than 
is justified. TI\o various phj^ical signs that arise in each 
variety of tuberculous infection of the chest have already 
been detailed. A point on which very cousidemble volue must 
alwa}** l>o placed is a history that tho child has been in contact 
with an adult known to bo suffering from pulmonary tuberculosis. 
•^Vhen tho plysical signs aro equivocal, clinical evidence of 
intestinal or peritoneal tuberculosis will point strongly to the 
pulmonaiy condition being also tuberculous. 

Of conditions tlmt arc likely to bo mistaken for tuberculosis, 
delayed resolution of the lung after an attack of broncho- 
pneumonia is the most common. TIjo loss of ■uxight, irregular 
fevrr, and frequent cough, together svilh signs of partial consolida- 
tlon uith added moist sounds, all of which occur in unresolved 
broncho-pneumonia, may make diagnosis verj’ uncertain, and 
particularly when this picture occurs at. a short interval after 
measles or whooping-cough, in fact it may not be until a few 
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months at the seaside have Jed to recovery that one feels sure of 
the non-tuberculous nature of the condition. The wasting, 
ev eating, and low fever that accompany a chronic empyema may 
also be misleading, particularly if the empyema is shut off 
between tlie lobes of a lung. Pulmonary fibrosis and some of 
Ibe milder cases of bronchiectasis may also offer diffimdty, bnt 
tljc long historj’ would be a point against tuberculosis. 

The most convincing proof of intra-thoracic tuberculosis is the 
recovery of the bacillus from theapufum. In cliilcUiood, houe^'er, 
unless the lung is rapidly breaking down, sputum is not o.vpecto- 
rated, bat is swallowed, and therefore special measures must bo 
taken to recover the organism. Tlueo methods can be employed. 
Tlie child maj’ bo stimulated to cough or gag by putting a swab 
to the hack of the throat, and the sputum that is then coughwl 
up may b6 caught on the swab and examined. TI\is is not a very 
reliable method. A much better method is to wash out the 
stomach before breakfast, having first encouraged the child to 
cough. The stomach contents arc then ecntrifugaliscd and the 
deposit examined for the organism, or the deposit may bo 
injected into a guinea-pig. although, of course, if that is done 
some few •n-eeks must elap«e before it will l>c known whether the 
guinea*pig has been inferted. The third methwl is to examine 
the faces for tubercle bacilli. By one of these methods it is 
often po«isjble to prove a diagnasU of tuberculosis even at a stage 
when the coughing is shght and the disease is in its early stages. 
That children with pulmonary tubcrculo.'iis do swallow infected 
sputum ha.s been known for many years, ample proof being 
furnished by post-mortem examination, for in roughly half the 
cases that die of intra-thoracic tuberculosis there is evidence of 
recent tuberculosis in the intestine or mei?entcric glands, but iltis 
is evidence which appIio.s to advanced and fatal cases, and the 
value of finding the organism in gastric washings or faces lies in 
the fact that po.sitive results can be obtained at an early stage 
•w’n^i Tvwm-Ty is tvRi possiVto. 

The employment of tuberculin skin tests ha-s already l)cen 
mentwmod. In doubtful cases a negative test is of much value in 
excluding tuJarculosis, but it must be remembered that vhen 
tuberculous disease is rapidly advancing or ha.s become generah’sed 
{e.y. tuberculous broncho-pneumom.x, mih'ary tubcrculo-sis, 
tuberculous meningitis), the child may lose the power to rc.ict, 
and the test will then also Ijc negatix«. The interpretation of a 
positive result calls for much caution, a.s after the first two ortbr« 
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years of life a i)09itive test is as Kkely to mean that a child has had 
tuberculosis and has re«3vered from it ns that the present gjTnp* 
toms are tuberculous. The associated sjTnptoms and signs must 
be taken into consideration when ass^sing its importance, 

Fina!! 3 ', valuablo lielp is often to be obtained from the X-raj* 
examination, especially' in early cases when the disease has perhaps 
only reached hut not extended beyond the mediastinal glands. 
In such cases a lateral view of the chest is likely to be of as much, 
if not more, help than a direct antcro*postcrior view. 

Prognosis. Intra-thoracie tuberculosis occurring under the age 
of three years must always bo reganled as a severe illness o%ving 
to the risk of general dissemination, but in the absence of this 
complication, and provided the diagnosis is made early, eventual 
recovery may ho expected. After about five years of age the 
disease tentjs to run a slower course, and there is a greater chance 
of the area of infection becoming localised because the child is 
better able to build up lus po^vcra of resistance. TubercuIou.s 
broncho-pneumonia is usually fatal and the acuto miliary form 
invariably so. 

Treatment. The principles of treatment are the same for 
children as for adults. A combination of rest and fresh air are 
the t^s'o essentials. 

With regard to rest, the child must at first be numed in bed all 
ilay. The temperature and pulse rate should bo recorded daily, 
and the weight sh.ould bo taken onco a week, for these uill Ije 
found the best guides as to when the child may be allowed up, and 
of the amount of exorcise he may undertake,* Xot only must the 
tein|)craturo remain normal, but the pu}«e rate should also be 
within the normal limits for the ngc, and the weight chart should 
show a slow steady gain. It is as well for the child to remai/i 
strictly in hetl until the tcmperatiue nnd puUe rate have Ijecn 
normal for a month, and thereafter the period each day for which 
the child b allowed up imwt bo only gradually ]cngthenc<I, while 
the amount of exercise must bo well short of the point of fatigue. 

Fresh air b of almost os much importance as rest. The child 
should bo nursed in a sunny room with windows open both day 
and night, and during the day nursing on a balcony b ideal. 

* *n>e kvlirn^nTatiOR mte ct Uw ml evil* {.a* prom! to ba of nmtb 
in jUitHMing ili« rhiU'« procniM. Fw llw twlujjoal cIpUiU ©f lh<* 
otiinAU'nn. Ow midr<r j* n-fcrml Jo Dr. papw IMJ, i., T 4 ). 

In Ukf rsJrt ol •houlil n«t 10 mm. in on» l«>ar, *»! 

U«bov*(lii*lrtwl tlminfcclwo mint t*» regwdeO 
At A^ttVF. TIm (cat alMtUU be rrpeaJeU At fortniglittf (at«rv«U. 
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Direct sunlight is of great benefit when the fever has subsided, 
hut until then its effect most be carefully Avatclied, for it is some- 
times exhausting, and may even prolong the fever, and the same 
is true of artificial-light baths. The air at the seaside is particu- 
larly beneficial, and every effort should be made to arrange for 
the child to be nursed at the coast. Mountain air, for those uho 
can afford to send their children abroad, U also of great value. 
The exact choice of residence, however, embraces other aspects, 
for it is by no means an ideal arrangement to send a tuberculous 
child to a sanatorium svhich caters for phthisical adults, on 
account of the possibility of re-infection. Because children so 
seldom cough up their spntum, the livelihood of a young child 
infecting other children at an ordinaiy convalescent homo is 
probably abght, but, nevertheless, is a risk which should not be 
taken. There is at the present day a great need of special 
sarmtoria for children. If the parents arc not in a position to 
make their own arrangementa, the most satisfactory course onco 
the convalescent stage has been reached is to arrange for the child 
to be boarded out in a suitable locality with healthy adnits. 

The diet needs to be of simple nourishing fare, and must bo 
kept in proportion to the appetite. There is nothing to be gained 
by coercing the cluld to eat mote than he wants. When the 
appetite Is poor, some such mixture as the following, given fire 
minutes before meals, be useful 

B Sodii bicarb, gr. b. 

Tinct. nucis. %'om. m. 2. 

Inf. gent. co. ad 5i. 

Jlilk, egg.s, butter, and cheese should form o regular part of the 
diet, and jTrorided that the cliild will tolerate it a tca-spoonful of 
cod-liver oil ond malt may be given after meals. Tliere is also 
probably some benefit in giving calcium, a suitable prepara- 
tion being syr. calcii lactophospliatis in tcaspoonful doses two or 
three times a daj'. 

In tlie early stages if coughing is a troublesome ^miptom an 
opiate linctus should be given, such as the follouing 
B Tinct, camph. co. ra. 10. 

OxjTnel of squills m. 10. 

Syrup of tolu m. 10. 

Glycerin m. 10. 

Aqua od^i- 

For a child of two years and upwards. 
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Older children should be encouraged to spit out any sputum 
into a cup put at the cot aide* instead of swallowing it. 

Sweating is seldom sufficient to need treatment, but small 
doses of belladonna and tepid sponging will lessen this symptom. 
Surgical measures such as artificial pneumotliorax are seldom 
suitable for children beeauBO tlio adult type of the disease is so 
infrequently met witli, but it should bo considered in older 
children wlio show a chronic localised tj'po of infection. Tlio 
technique of artificial pneumothorax presents no greater difficulty 
than in adults. In the acute miliary or broncho'pncumonic 
types, treatment can only consist of rest and the alleviation of 
symptoms. 

Prevention. The first and most valuable point w to secure 
for the child freedom from exposure to relatives or others who 
are known to have pulmonarj' tuberculosis. Tho best method, 
if a parent is known to bo infected, is for him or her to be removed 
from the home to a sanatorium, but if this cannot bo managed 
then the child should be sent away at once to stay cither xvith 
health}’ relatives or at a residential school. The isolation at homo 
of a tuberculovis adult from his children is seldom sufficient. Tho 
importance of separating children from known sources of infection 
is far from sufficiently realised in this country. 

A wide trial has been made in other countries of a method of 
immunising infants by giving them orally small doae.s of a vaccine 
oT specially prepared avirulent bacilli, first introduced by Calmette 
and Guerin (B.C.O. raedno). Although prombing results have 
licon reported, tho safety of tlio vaccine is still under review, and 
tho method must at present be regarded as gubjvdke. 

The diagnosis of tuberculous infection in its incipient stages 
may also bo regarded os a means of preventing tho more severe 
forms of tho disease, and in this connection attention may bo 
drawn to the importance of phlyctenular conjunctivitb and 
mnAssu’av, .v.UviV rwj' Agndfp jy 

recent infection with tubcrculosb. Their appearance in a child 
should always prompt a clo«ie senitvny for other evidence of 
tuberculosis, including not only a careful clinical examination, but 
also such auxiliary aids as radiogrophy and tuberculin skin te.sls. 



CHAPTER XVII 

DISEASES OF THE CIRCULATORY SYSTEM 
Introduction 

T;ie fltudy of the circulation in childhood sho«e certain differ- 
ences as compared ivith the adult. During the first year the pulse- 
rate is in health about 100 per minute, and for the ne.xt three or 
four years the normal rate lies between 80 and 90, while from the 
second dentition until puberty the rate is generally between 70 
and 80. The rate of the heart depends largely upon nervous 
control, and in children nervous instability in this, as in other 
directions, is very common. Thus it is by no moans unusual 
for the pulse-rate of a nervous child to increase during 
examination to as much as HO or more per minute ; as 
examination proceed.^ the pulse-rate may steadily fall, at other 
times a nerroos tachycardia is maintained throughout the 
examination. 

Tlio a{)cx beat in children is normally situated just inside the 
left nipple line, but is often a apace higher than in adults, l)cing 
found in the fourth mterco«tal apace. The heart is, however, 
not a rigidly fixed organ, and if the child has been lying on the 
left side for some time the apex beat may be fourul to have moved 
well outside the left nipple. On percussion the area of cardiac 
dullness should extend to tho left just short of the nipple line, 
and to the right about half a finger’s breadth beyond tlie right 
border of the sternum. The upper border is less easily defined 
but is roughly In the second intercostal space. 

Certain peculiarities in the heart sounds are to be noted. 
Ynn'u/h’lfy y dfuftmury Tan-wrfi -wwwh % ’rofdan Via. w/ia 

second sound until the tenth year, while from then until puberty 
tho sounds are equal ; it is not until after puberty that tlio 
aortic second sound Iwcomcs the louder of tho two. In many 
normal children a third heart eouml can sometime-s Iw heard 
just internal to tho apex beat. It occurs during diastole a.s a 
short muffled sound not imlifee the normal second sound, from 
uhich, however, it is too far removed into diastole to 1)0 looked 
upon os a mere reduplication of tho second sound. Its cause is 
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uncertain, but it occurs sufTnucntly often in healthy cJiilclren to 
bo of no pathological significanoc. 

Tlie blood pressure in cluldron is lower than in adults. Tlio 
systolic pressure varies from about 70 mm. Hg. soon after 
birth up to about IIO mm. Hg. at pu!>erty, while the diastolic 
pressure during this period varies from 50 to 70 mm. Hg. Blood 
pressure readings in children arc more open to technical errors 
than in adults, and therefore too much importance should not 
be attached to sh'ght variations from the normal figures. 

A question which often arises is whotbor slight modifications 
in the physical signs of the heart arc to be regarded os evidence 
of heart disease. 'Hiis is sometimes a matter of considerable 
djfijculty, but on the whole the tendency is to regawi too seriou.sly 
wimt is really no more than a variant of the normal. Tiio probtem 
so frequently arises and is so important that it Is not out of place to 
consider eomo of the symptoms and signs bearing on this question. 

To take symptoms first, fainting attacks are quite frequent 
during tlio school years in rapidly growing clnldren, and often 
arouse parental fears of heart disea.so. Actually, however, 
fainting is a very unusual symptom of organic heart disease 
in children, in fact so uncommon that a complaint simply 
of fainting is almost an assurance that the heart is unaiTcctcd. ^ 
Tlio reason for this is that fainting due to cardiac di<easo is 
generally the result of pure aortic regurgitation, and in children 
acquired aortic lesions almost always arise secondarily to rheu* 
mntio mitral disease, and what s>'mptoms there are will bo duo 
to the mitral lesion. In adults the two common ca<»es of pure 
oortio regurgitation ore syphilis and atheroma, but in children 
the former practically never affects the hcort, while tho latter 
docs not occur in the young, at any rate to a degree sufficiont to 
cause symptoms. Complaints of lassitude, rapid fatigue, and 
pnccordial jwirt may or may not Imj accompanied by orgnruo 
heart dLseaso, ond one must bo guided by a careful clim'cal 
examination. Pneconlial pain occurs in pericarditis ond cardiac 
failure, but j.s otherwise seldom due to heart db^ase, although 
just occasionally acvitc pain of an anginal character may occur 
when there is a large aortic regurgitation, and in the more severe 
fonns of eorrgcnital heart dUcoso. One of the most important 
symptoms of organic heart di«ea."c is breathlessness, and in 
severe cases Ls likely to be comiiinod with a degree of cyanosl'*. 
Ijutly in a doubtful ca-so considerable im|Jortancc mu.ot attach 
to a previous history' of rheumatic . fever, since rheumatism 
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is in childhood tho most common causo of acquired heart 
disease. 

Turning now to physical signs, tachycardia, when due to oiganic 
disease, is as a rule associated with an increase in tlie area of 
cardiac dullness, or with a soft and mtiined quality to tho first 
sound, indicative of a weak muscle ; alternatively tachycardia 
may be nervous in origin. WTien doubt exists help can bo had 
from a record of the pulse-rato taken while the child is asleep. 
Normally the sleeping pulse is about ten boats slower per minute 
than the waking pulse ; in nervous tachycardia the day puke 
is raised but the sleeping pulse-rate is normal, while if the heart 
is actively inflamed the sleeping and waking pulsc-nvtes approxi- 
mate to each other, and are both raised above tho normal. 

Difficulty is sometimes experienced in deciding whether a cardiac 
bruit is to be taken as meaning heart disea.se. It should bo 
recalled that " functional bruits (that is to say bruits not duo to 
organic disease of tho heart) are only to bo hoard during systole, 
and therefore if a diostoUo murmur is audible as wcU os one in 
systole there can be no doubt that organic disease is present. 
A functional systolic murmur is most commonly heard over tho 
pulmonary area, but may occur over other valves ; wlien situated 
at the apex the range of conduction is usually small. The 
occurrertce of a thrill almost always points to organic heart 
disease. The effect of {>osture on a systolic murmur should also 
bo noted, for a functional bruit may bo more easily heard 
when the child is erect, while one duo to organic disease is either 
unaffected by posture, or may be more easily heard when the child 
is lying down. 

One special variety of functional bruit is tho cardio-respiratory 
systolic murmur. This is generally iocj^Iised to tho region of 
the’ apex heat, and its intcasity varies very greatly l)etneon 
inspiration and expiration, in fact it may disappear altogether 
during a deep inspiration. Its recognition is important inas- 
■nraihx as Vt 'iura no paVndiopcaX sigrfilicanco. 

Another common source of difficulty is the interpretation to be 
put upon a short first sound at the apex, or on reduplication of 
the heart sounds. A short first sound accompam'es tachycanlis 
from any cause, but in nervous tachycanlia it has a tlmipph’g 
quality, while if tho rapidity of tho heart is due to weaknes? of f bo 
muscle the first sound is both short and soft. Kediiplication of 
the heart sounds toilAoul other evidence of heart disease may bo 
safely disregarded, hut a double second sound is sometimes to be 



. ABNORMALITIES OF RHYTHM 


401 


heard at the apex accompanying a rheumatic mitral syntolic 
murmur. * 


ABNORMALITIES OF RHYTHM 
Sinus Arrylbmia 

This form of irregularity, which corwists of a speeding up of 
the heart rate during inspiration and a slowing during expiration, 
is quite common in childhood and has no pathological significance, 
indeed it is only likely to be heard when the heart is perfectly 
healthy, and disappears if for any reason tho heart muscle 
becomes damaged. Il may be met with in nell-comi>en.‘«ted 
rlieumatio valvular disease, but is not prc.scnt when tiio then* 
matic inflammation is active. As in adults, sinus arrythmia 
becomes more noticeable on deep breathing. 

Extra-Systoles 

Theso can as a ndo bo easily recognised, for tiicy consist of an 
extra heart Iwat pushed into the normal cordiac rhythm, tho 
interval between an extra sj'stole and tho ))rcccdmg contraction 
being shorter than normal, wlulca longer patiso than usual occurs 
before tho next normal bent. Tlicy vary considerably in^ fre- 
quency but may occur as often os once in every three or four 
beats, and occasionally — as for instance in over-do^'ago u-ith 
digitalis— an extra-systole may occur after each normal heal. 

Extra-systoles arc caused by a contraction of tho heart starting 
from some abnormal eilimt ion in ono or other of tho four chambers, 
and tho localisation of this abnormal focus can bo detennined 
by an elcctrocanliogrom. Tlicy do not occur in children who have 
absolutely normal hcaija, and ll»oir presence iudioates? that at 
some time or other tho heart muscle has )>cen injured by dlseasoi 
Tlwy may bo found in rheumatic carditis after tho acute phase 
b?.?. liwfTj, arch tVioy am iitA. Tftntt/TftwawAy vibb 

tho infectious fevers, particularly influenza and diphtheria. As a 
rule they are not nssociatetl with other clinical evidence of hc.irt 
disease, and they do not of themBclvcs give rise to symptoms. 
They often disapiwar during exercise, to return again when tho 
heart is beating slowly. With prolonged rest in bed tliey become 
less frequent but they do not entirely di.iappcar, and generally 
ns soon «is tho child gets up and about their frequency increases 
again. Xeltlier tho immediate nor the remote prognosis seems 
to bo in any way affected by tlio oceurrcjicc of extra-systoles. 
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and as they are not abolislied even after long periods of rest 
they do not call for treatment. 

Paroxysmal Tachycardia 

This is probably rare in childhood, although it is a coinlition 
wliich is easily overlooked, for unless a child is actually examined 
during an attack there may he nothing to indicate its occurrence. 
It may bo met witli at nil ages, and an instance has been recorded 
by W'orloy in an infant only four days old. 

Paroxj'Braal tachycardia is duo to the presence of some irritable 
focus in the myocardium, nhich, during an attack, sends out a 
rapid succession of impulses causing contractions of the heart 
in place of those normally originating from tho sino-aurictilar node. 
The ahjiormal focus may be associated with congenital deformity 
of the heart or with ac<iiiir(Kl myocardial disease. 

Symptoms, Each attack begins suddenly, the heart rate 
rising to about 200 per minute or oven higher, and after lasting 
for a variable time, which may bo minutes, hours, or da)*)), 
ends just as suddenly as it began. Shookoff recorded an Instance 
in a child which went on for twenty-four days, but such is quite 
e.Tceptional. During an attack the child may complain of dis- 
comfort or actual pain in tho chest, and may rapidly bocomo 
oyonosed, breatlJefis, and exhausted. Vomiting is common, 
and giddiness, fainting, or epileptiform hta may occur. 

Diagnosis. Tho diagnosis can only lie made if the child is 
seen actually during an attack, w'hen tho turbulent and uncoimt- 
able heart action Avill suggest the true state of affairs. Short 
attacks which last only a few seconds and arc accompanied 
j)crhaps by vomiting or fainting or cyanosis may bo mistaken 
cither for an opilcptio lit or for a sinipio attack of colic. 

Treatment. Attack-s often ari&o for no apparent reason, and 
therefore their prevention may bo impo.ssiblo, but a carefully 
icgulatcd life to avoid fatigue or excitement is desirable, and the 
common disorders of health Bucb as simple infections, indigestion, 
anti constipation, must bo prevented. If attacks arc recurring 
frequently full doses of bromide should bo given, or should an 
attack be Puflicicntly prolongetl forsjunptoms of cardiac failure to 
appear, an intravenous injection of strophanthin {gr. gin to yjo) 
may be given, followed by digitab'n {gr. gin to 3 ^, 1 ) administered 
orally. A prolonged attack in an infant aged two weeks under 
the author’s care was successfully treated by ono dose of 
strophanthin gr. gif, given intravenously. 
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Auricular Fibnliation 

In children auricular iibrlUation is only likely to l>o njot uith 
as a complication of long standing rheumatic heart du'caso hicli 
has progressed to mitral stenosis and decoinjxjnsation, anti theru- 
foro only occurs as pul>ert3’ is approached. Even then it i* rare. 
The symptoms and treatment are the same ns in adults. 

Heart* Block 

Heart-block in children occurs in two forms. One is n.ssocinted 
with eor^onital malformation of the heart, and the other ncooui- 
panica acquired heart disease. 

Congenital heari'blocL'. In this form tlio block is generalh’ 
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complete, that is to say, the contractions of tho auricles and 
veniric]c.s are entirely independent of rneb other. Tho ventricle 
setfl its ovnx pace, and in children this is a little quicker than in 
adults. Thus in three cnpcs obscrs’cd by ibo writer the rate of 
the Tcntriclo averaged 41 per minute, and even with severe 
cxercL«o and during fever tho rate only ro«o to SO jKrr minute. 
Although tho block i.s present from birth it ma3’ remnin un- 
diagnofrO<l for several years, Ix'cause lhe.H}TU2)toni.s seldom amount 
to more than slight breathlessness on severe exertion and an un- 
wiUingnc.vM to join in vigorous games. Gnmth pitMetHla normally. 

Congenital heart-block M u«iwHy duo lo a patency in the 
intcr'Vcntric»dar septum which interferes with tho eontiiuiily 
of the Bundle of His, and theivforc on examinatioii o systolic 
murmur may iw nudihlc over the middle of the heart. Ijj nddilion 
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a soft bruit cansoraetimcs be heard during diastole, and is probably 
caused by the contraction of the fluriclcs. 

Acquired Jieart-lAock. This form of lieart -block may bo either 
complete or incomplete, and u due to iufiammatory or degenera- 
tive changes in the Bundle of His, The complete variety is most 
commonly the result of diphthcrui, while rheumatic disease is the 
usual cause of incomplete block. In this type severe syncopal 
attacks may arise, accompanied perhaps by epileptiform seizures, 
and the condition may even prove fatal. While the congenital 
variety persists throughout life, tho acquired form may bo only 
temporary, passing off completely as the myocardium slowly 
rccowrs. 

Treatment. In the congenital the cliild's life must be so 
regulated that the amovmt of exercise keeps within the bounds of 
cardiac tolerance and breathlessness does not occur, but rest in 
bed is not called for. 

In the acquired variety prolonged rest in bed is necessary in 
order to give the myocardium every chance of recovery', and the 
child should not lie allowed up until all signs of active inflaroma* 
tion have disappeared. Convalescence must ho gradual, and tho 
amount of o.verclso cautiously increased. Should syncbpal 
attacks occur during tho acute stage, they are best dealt with by 
a hypodermic injection of three to five minim.s of ndronalm 
hydrochloride (I in 1,000). 

CONGENITAL HEART DISEASE 

Congenital heart ilhscaRc takes a great variety of form*!, 
ranging from those that are incompatible with liio to others 
which arc practically Rymploinlcss. As a rule the deformity is 
duo to an arrest of tho normal development of some portion of the 
heart, but certain lesions, such ns the valvular atref’ias and some 
instances of congenital mitral stenosis and pulmonary stenosis, 
are to ho attributed to infection acquired during intm-uterino Ufc. 
Another feature of congemtal heart disease is its frequent associa* 
tion with other developmental anomalies — according to Still this 
a‘!sociation is present in 13 per cent. 

Symptoms. Tlie symptorasnaturally vary very* much according 
to tiio nature of the deformity. Cyanosis is tho mo.st obvious one, 
but as it tloos not occur in mote than one third of the coses its 
absence in no way’ invalidates the iliagnosis. Even when cyanosis 
is present it varies considerably in degree. In certain deformitJf^ 
such as septal defects and patent ductus arteriosus, the shunt of 
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Wood is normally from the left to the right side of tlie Jjcart, 
and the child does not appear cyanosed ; but under the stress of 
pulmonary infections or of severe exercise the pressure in tlic 
right side of tiic heart may rise sufficiently to reverse the shunt 
of blood, and cyanosis will then appear {cyano^e lardive). With 
otiicr deformities such aa pulmonary stenosis, cyanosis is 
constantly present, and in the severest cases the livid hue is 
most striking. The cyanosis ia more marked on the extremities 
and on the exposed parts, the conjuncthu inn}' show' a network 
of purplish engorged veins, and the buccal mucosa may ajjpear 
plum-coloured. Invariably the extremities feel cold and dabby. 

Occasionally cyanosis is present from birth, and survival beyond 
infancy ia then not to bo expected. More usually it comes on after 
some months, or may not appear for two or three j’cars, but once 
it lias appeared it tends slowly to become more profound. Tlio 
cyanosis is accompanied by an increase in tlio red cell count, 
usually in the neighbourhood of 7,000,000 per c.mm., but figures 
ns high aa 0,000,000 or 10,000,000 may bo reached, while the 
hsmoglobln is also increased to about )10 to 120 per cent. 

Clubbing of the fingers is likely to bo prewjnt when there is 
cyanosis, and the degree of clubbing is rouglily proportionate to 
the degree of cj'anosis. Clubbing is seldom in evidence until 
several months after birth, and in its early stage all that may l>o 
seen is a heaping up and ehinmess of the skin just bohind tho 
nails. Gradually the nails become broad and cun’cd, and eventu- 
ally the ends of tho fingers may become splayed out and bulbous 
like a drumstick. Generally tho swelling Li confined to tho soft 
parte of the fingers but in cases of long standing tho jihalanges 
may become broadened from the formation of new periosteal 
bone. 

Of other sjanptoms, shortness of breath is common. Its 
severity varies in jjroportion to tho degree of cyanosis, and it 
is flometimes sufficient to interfere coa<«iderahIy with the child’s 
activities. Sudden Bttock5orbreatble?flnes.s may occur, and may 
lead to syncope or convubions. Attacks of thU sort aro most 
common in infancy, tho stoiy being that tho child has sudden 
bhto turns in whicli ho pants an<i then becomes uncorisdoiw 
and may begin to twitch, and when bo is scon between attacks 
there ia likely to be a livid tinge to tho lips and fingers safficient 
to prompt a careful examination of the heart. Otlier attacks 
sometimes ocenrin which tho infant becomes pallid and coltappcd, 
and these aro often brooght on when tbe child is bathed. Such 
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attacks are imdoubtedly dangerous, and when there is a liistory 
of them the ordinary' hath must be (Uscontinued and the Infant 
sliould instead bo cleansed with warm oli*’e oil. There can bo 
no doubt that in some infants these attacks are associated witii 
a good deal of pain, as may be judged frora the short distressed 
crj’ which accompanies them, and older children may give a 
clear account of pain of an anginal character radiating from tho 
chest down the left arm. 

Cough is another frequent symptom, and the chest often shows 
signs of bronchitis, to whicli cluldren with congenital heart 
disease are particularly prone. Tliis is probably duo in part 
to an insufficient blood supply in the lungs, and in part to an 
interference with expansion owing to pres^tuo by tho enlarged 
heart, for collapse of the bases of tho lungs is commonly found 
at autopsy. * 

Finally mention most be made of tlie interference with nutri- 
tion which congenital heart disease induces. As one would 
expect, it is moat pronounced when t!»cro is tnuch cyanosis, but 
it may also manifest itself quite early in life, in fact it has been 
pointed out in an earlier chapter that when an infant fails to 
thrive in spite of an adequate diet tho jwsibility of congenital 
heart disease must be home in mind. Not only may tho physical 
growth bo impaired, but, in the more severe grades, mental 
development is also likely to bo retarded. 

Physical Signs. A few varieties of congenital deformity of the 
heart can bo diagnosed with some degree of assurance by the 
physical signs, but as a rulo it is only possible to take tlio rliftgnosis 
as far as congenital morbus cordis. A point of some practical 
importance is that the examination of an infant for congenital 
heart disease may Iw quite useless unless the child is quiet, 
and it is therefore wise to examine whdo a feed is being given. 

Inspection of the chest may show nothing abnormal, but 
in a young infant tho sternum and costal cartilages are suffi- 
ciently soft to bulge fonvards if tho heart is inttcb hypertrophied. 
In infants also the character of tho breathing is often peculiar, 
for with atv cidarged heart there is Lkcly to bo coUaj^o of tlie 
ba.'ses of tho lungs, which may account for considerable sucking- 
in of tho lateral chest irall during inspiration. Light percussion 
will confirm tlie increase of tho size of tho iieart. On palpation a 
thrill can often be felt ; it is almost always systolic in time, and 
is accompanied by a murmur which reaches a maximum intensity 
over the area of the thrilL Tho presence of a thrill has a diaguoatio 
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value in distingiibliing a murmur of congemtal heart <li.«easo from 
one of functional origin, b\it it has but Uttio Iworing oi\ prognosis, 
and raaj" bo found 'svlien there is neither cyanosin nor finger- 
clubbing. 

Almost always a murmur is to be heard, although exceptiou- 
ally there may bo no bruit even when a remarkable degree of 
cyanosis and gross finger-clubbing leave no doubt of tl»o correct 
diagnosis. In tl>o groat majority of cases tho bruit is systolic 
in time, and has often a noticeably rough quality, Jlost coniiuonly 
the murmur is situated over the middle of the pr.Tcordin, but it 
may l>e over tho base of the heart just to the left of the sternum, 
or towar^ the apex. Its point of nin.ximum intensity must 
always bo carefully determined, for s^'stolic murmurs duo to 
rtcgwircd heart diaca&e are loutlest over tho surface tnntldng of 
one or other valve, and if this is found not to Iw the case the 
probability is that tho lesion is congenital. TIjc c.ttcnt to wbiclj 
tho murmur is conducted tiepends partly oi\ its loudness and 
partlj’ on the nature of tho lesion ; thus it may l)o localised to 
a small area, or may bo heanl over tho whole chest both bock 
and front. Whether or not a diastoUc murmur is present dci>cnda 
on tho nature of the deformity, for instance it is sometimes to bo 
heard when there is a patency in tho mtcr-ventricular septum, 
and is usually present when tho ductus arteriosus is patent. 

Although an X-ray of tho chest is seldom necessnrj' in making 
a diagnosis of congenital heart disease, tlm film is often instnictivo. 
When there is a patency of tho septum or pttlmonary stenosis 
tho two vontricles may bo practically equal in size and the outline 
of tho heart maj* then be more glolmlar than normal. M'hen tho 
ductus arteriosus remains o|Krn a bulging can sometimes bo seen 
at tho base of tbo heart on the left side. 

Diagnosis. One of the most helpful points in making the 
diagnosis of congenital morbus cordi-s is the ago at which the 
eoucfition of tlic iicnrt was first noticed. Khouniatfc heart dfeca-so, 
which is tho only other common organic form of heart dtpcace 
in children, is so exceptional under three years of age that n 
bruit discovered before this age is almost certainly due to a con- 
genitnl <lefect. IIic character of tho ph}>jcal signs, together 
]>o».9ibly with cyanosis and finger-clubbing, generally leaves no 
doubt of tho condition. I'crRistont cyanwia fr\itn muses other 
than heart disea.«e Is rare in ehiblljoofl ; l>oth cyanods and 
finger-clubbing may occur in bronchlccta-sis, but tliey do not 
reach thesaino extent, and in addition the bistorj* and tho xdiyrical 
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signs make the diilerontiation easy; exceptionally a cyanotic 
tii^e may bo associated mth chronic constipation, but the 
cyanosis is then unaccompanied by finger-clubbing, whilo the 
history of constipation and tbo absence of any other cardiac 
signs should prevent error. 

The determination, of the actual lesion in congenital heart 
disease is often impossible, but fortunately this is seldom of 
practical importance because the outlook depends more on the 
degree of crippling to which the deformity gives rise than on the 
precise nature of the malformation. There are, however, certain 
tjTws of deformity which have distinctive signs. 

Pulmonary SUnosis 

Tliw may he diagnosed in the presence of a sj'stolic bruit 
localised ovy the second left intercostal space close to the sternum, 
and witli a snort range of conduction. It is generally accompanied 
by a thrill, and as a nilo the pulmonary second sound is softened. 
Cyanosis and finger-clubbing are always present. 

Patent Inler-ventriatlar Septum {MeAadie dc Roger) 

In this condition there is a systolic murmur of greatest intensity 
over the middle of the heart, and there is often a diastolic murmur 
aa well. Ae a rule a systolic thrill can bo felt, but cyanosis and 
finger-clubbing are more often absent than present. 

Pulmonary stenosis or atresia and patent interventricular 
septum often occur together, and together with a dextroposition 
of the aorta and hypertrophy of the right ventriclo make up the 
Tetralogy of Fallot. C>^no8is usually appears early’ and reaches 
a severe degree, and survival beyond chiJdliood is exceptional. 

Patent DucUui Arleriosiu 

Tlie surface marking of the ductus arteriosus is m the second 
left intercostal space just beyond the bonier of the heart- Th® 
characteristic bruit Ls situated in this area and is a continuous 
rumbling sound heard through both systole and diastole, an<! u 
fittingly described as a “cartwheel” raurraur. Tliero is usually 
neither cyanosis nor fmger-clubbing, and the amount of inter- 
ference with the child’s activities is often surprisingly slight. 
Subaortic Stenosis 

Tills tenn implies a fibrous thickening of the endocardium of 
the left ventricle immediately below the aortic v-alvc. The 
condition is rare. The physical signs arc tiioso of aortic stenosis 
and consist of n rough sy-stolic murmur loudest over the aortic 
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area and conducted along the main arteries. TJio murmur is 
occasionally loud enough to be heard at a distance of a few 
inches from the child, and is accompanied by a llirill. 

Coarctation oj the Aorta 

Tills is a condition in which the lumen of the aorta is namiwed 
at about the level of the entrance of the ductus arteriosus. It Ls 
generally regarded as a rarity, although the writer has come across 
eight instances in the last seven years. The degree of narrowing 
varies, and in sovore instances the aorta may be almost occluded. 
The effect of the deformity is to raise the pressure in the proximal 
part of the aorta and in its main branches, while beyond the con- 
striction arterial pulsation is lost. The physical signs can bo 
worked out on the basis of these changes. 

Examination shows some hypertrophy of the left ventricle, and 
‘increased pulsation can be seen in the epistcrhal notch and in the 
carotid and subclavian arteries. A systolic murmur is audible over 
the base of the heart or at the root of the neck, and is conducted 
along the carotids and into the axilte. The pulse at the wrist is 
strong, and the blood pressure in the arms is raised. Pulsation 
in the abdominal aorta and in the femoral artery at Scarpa's 
triangle cannot bo made out, although in a normal child pulsation 
at these points is usually easy to feel. Eventually a collateral 
circulation connecting the upper and lower parts of the trunk is 
established, and pulsating vessels may bo felt and often scon 
between the scapulai, or sometimes on the lateral thoracic wall, 
• and the superficial epigastric artery may bo also enlarged and 
visible. A collateral circulation does not develop until about 
six or seven years of ago, but before then the diagnosis con bo 
wade with assurance in the presence of the other jihysicol signs 
enumemted above. 

Coarctation of the aorta does not necessarily shorten life, 
and indeed has been found at post-mortem examination of a 
man oged 92. There is, however, a risk of ulcerative aortitU 
developing just beyond the site of the constriction. 

Trantpotilion of the Heart 

This is A raro condition In which the heart lies in the right 
half of the cheat instead of the left, tWth the apo.v beat ju-st 
within the right nipple lino. As a rule the other vdscom are 
trormposed as well, and the liver ran be felt just l>clow the left 
costal margin, while the spleen is on the right side. Tlierc are 
usually no symptoms, and the condition is only discovered during 
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routine examiimtion. When the other viscera are transposed as 
well as the heart the diagnosis con be made without <lifficultj', 
and in doubtful cases the characteristic inversion of the deflections 
in Lead I of the electrocardiogrom will settle the matter. 

Prognosis. As a general rule the prognosis of congenital heart 
disease must be judged on the symptoms rather than on the 
physical signs. 'WTien c^'anosw appears in early infancy sundval 
into later childhood is unlitely, while in older children if cyanosis 
is persistent and is accompamed bj* finger-clubbing, it is unlikely 
that puberty will bo reached. Sudden attaclcs of breathlessness 
or syncope in young children are always grave, while in general 
terms the greater the ease u ith wlueh dyspnoea is induced the worse 
the outlook. Another indication may be obtained from the general 
nutrition and gro'vth of tbo child, for if this is interfered uith to an 
appreciable extent the prognosis is correspondingly bad. Cliildren 
with congenital heart disease are more than normally prone to 
respiratory infections, and attacks of bronchitis or broncho* 
pneumonia may quickly prove fatal. Tlio presence of a congenital 
deformity of the heart also increases the chance of infective 
endocarditis. On the other hand the lou(lne.<^ of the murmurs 
and the presence of a thrill have little bearing oiv the prognosis’. 
Treatment. Tlicre w, of course, no curative treatment, but 
careful management may do much to prolong life. Partictilar 
attention must be paid to the ordinary rules of hygiene, ond a 
regular action of the bowels and simple dieting are important 
points. Many of these children feel the cold, and therefore 
^varm gloves and long woollen stockings should be worn. 

Drugs are of little importance. Cbd-liveroiland malt is of some 
value, but attempts to build up these children bj’ yarioas extra 
food.s are both unw iso and usele*®, for the very presence of dwarf- 
ing indicates that the heart is unable to support a normal weight. 

The choice of an ordinary school as opposed to a special school 
f-iis ybywtayiy-IM'cc'iyi'fc and \VrtJ urntremV xS 

exercise that can be allowed, roust bo judged for each indiviilual 
cltild. .Extra care should ah'o l>c taken to protect these children 
in cold and damp weather, and particularly to shield them from 
others with coughs ami upper respiratory infections. 

RHEUMATIC HEART DISEASE 
Introduction. Rheumatic heart disease is one of the most 
serious of all the diseas/s of childhood, partly because of it* 
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t y»f ?fa tf*n{lciicv to inflict 

frequency but ercn more so 

years of cripfiUng and suBeri^ ,;fj, 

most common cause loosely to cover so great a 

Tire term “ rheumatism i- jueli os lumbago, 

variety of symptoms rn Numerable aches and 

sciatica, fibrositis. „„oder uhether the uord 

pains of chUdhood, ttat one m > obnical con- 

bas any meaning. ^f”, ’jo close etiological and cluneal 

dilions in cliildren which ha ^ advantage in using a 

affinities to each other that tte heart disease, 

term to embrace aU three, ^mjjire The ex- 
rheiiraatic fever (acute poly __ ^an 'usefuUv bo employeil to 

pression ■■invenUo rheumatism can use . 

include all three. „ ,i,„ .mictiires of the heart are hkel> 

• ItisnoivroalUodtliatoU the st therefore to 

to lie attacked in V*" endocarditis as separate 

describe pericarditis “1'?“''^ .’ the disease, indeed it n 

ciitltM convoys a ‘"’j’ affects the endocardium 

very doubtful uhether *eatnntisra asking tlie heart 

or iiericardium withou a “rheumatic carditis” will 

Bincle, and so the wider term rheum 

. used here. Rlieumatic carditis is widespn.w 

Etiology. Dialrifcuhon. Rhc rorcly encounter^ 

throughfut the tomperato “"^^'>^‘J/rshow that certain 
the tropics. Attempts h't« lS',„l,;„nected, and red-headed 
physical types aro particularly ^ j„q.. Busccptlblc. hut there 

Lldtenlmve boon picked ^ Tlicro is little doubt 

is no convincing evidcnro ‘’‘“‘‘'"f „„a i„ the densely impnlatod 

that the disease is more frequen y districts, and it 

cities and industrial towns ~ atetctic msufficcnccs, 

likely that such factors »» ”™”^™rtf!®kicularly 
and dampncf* each plaj occasionally aflec , 

Although ehildren of tho of tlio ixiorcr cl^-a- 

rhoumatio carditis is cx=cii „,q interest that when c i t 

and m this connection it b „ i„ rcsidcntialiiBtitutioro , 

of tho poor aro reared from ancaryag^'^^^.^^^^ pnrerty, 

and therohy cscaiw many .. di^eaw. , 

they ^■c^y seldom acquire rlicu pcculinriii®* of diel* 

The riimatc. the ‘yF .f hK a Variiig on iuvc'mle 

each in their turn been ''“"R^'^^ rhas over been es ahh.^ '^^^ 

rheumatism, hut no direct rctottol I held, 

If the dhoaso is the result of mfeotm 



il2 DISffASFS or THE CIRCULATORY SYSTEU 


then it is likely that a generous, well-balanced diet will aid the 
child’s resistance against iofecUons in general, and therefore 
against rheumatism, but there is no reason to suppose that diet 
has any closer relation 
than this. 

c g Ihrtdiiy, It has long 

been recognised that 
several members of a 
g 2 family may be affected 

1 1 by rheumatic carditis, 

as may also successive 
generations, and con- 
I c sequently an inherited 
^ c tepdoncy to the disca<io 
5 g has been suggested. 
S t Juvenile rheumatism is, 
1,1 however, such a com* 
Is rnonpUce, and adverse 
I environmental factors 
are so likely to affect 
1*1 successive generations 
« S in the class of popula* 
■8 1 tion which fumUhes 
1*5 the majority of the 
« ^ coBcs that it is difficult 
•|.2 to assign any definite 
part to heredity. 

Sj Aye. The age inci* 

1 * denco is one of the 
1 1 most striking features 
g.c? of rheumatic carditis, 

j^j-J ns it is of the other 
,i I E forms of juvenile rheu- 

"•5 8 matism. Thodiseascis 

2 so rare under three 
3’cnrs of ogo that one 
would properly’ Iiesitato 

before making the diagnosis, and it remains uncommon until 
the fifth j’car. The incidenco then rises steeply to reach a 
maximum between the eighth and tenth j-cara, the number of 
first attocks falling off rapidly as puberty is approached, aUhoiigh 
recrudescences are often mot with during these years. 
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Before leaving the subject of age, mention must be made of 
the very rare instances, of congenita! mitral stenosis which from 
time to time arc recorded. Some arc the result of a primary 
defect in the formation of the valve, others are duo to fcetal 
endocarditis, although ■ndiether they are truly rheumatic is 
uncertain. An instance observed by the author was an infant 
wlio died when twenty-three montlis old nt Kings' College 
ffospital, and autopsy showed a button-hole mitral valve. 

Sex. Girls are slightly more often affected than boys. 

Relation to Other Diseases. It Is well known that the on<»et 
of rheumatic heart disease is often coupled with a history of 
toraillitia or sore throats. Recent studies have pho\vn that 
although it occasionally happens that the sore throat and 
the carditis ooincldo, much more commonly there is a definite 
interval of from one to threo weeks between the throat infection 
and tho onset of rheumatic ftjonptoms. During the interval 
, tho child generally appears well and often returns to school, if 
indwd he is absent at all, and on this account tho actual onset of 
tho heart lesion is likely to be overlooked, so that by tho time 
medical advice is sought tho heart may already serjou.'>}y 
damaged. The importance of this sinister period, silent of 
symptoms, that elapses between tho sore tliroat anil tho rheu- 
matio condition is insufTiciently realisetl. It to bo emphasised 
that tho infection of tho throat has no particular clinical charoo- 
teristics that make it in any senso “ rheumatic ”, or that distin- 
guish it from an ordinary* soro throat. In some cliildrcn tho 
throat condition is so mild that it may bo entirely ovcrlookc<l, 
others may complain of soreness for a day or two but may never- 
thclcM remain at school, although if tho tom 2 x?roturo were taken 
it would bo found to bo ral^od two or threo degrees. Such mild 
symptoms arc particularly likely to appear in children who have 
had their tonsils removed. If tho ton-sihs aro etiQ present tho 
picluro may Ixi that of an ordinary folUcular tonsiliills, hut in 
others an examination of tho throat simply sho\^•a a reddened and 
swollen state of the ton.«ils and pharj’ni. Tho modem conceptioii 
of tho on.'jct of rheumatic heart discaso may be said to date from 
tho preliminarj' soro throat rather than from tho actual cardiac 
manifestations. 

It must not bo supix^sed that rheumatic heart dLoc.aso is a 
common sequel to sore throat, indeed it is only a complication 
in probably something umlcr 2 per cent. The factors which 
detemuno uhether a child will or will not develop rheumatic 
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heart disease after a gore throat are not aa yet understood, and 
it is possible that some change in the child’s tissueS, of the nature 
of bacterial hypersensitivity, may be necessary before rheumatic 
carditis cah develop. From time to time small epidemics of 
ilienmatic heart disease have been repotted in schools and 
institutions, so much so that the possible infectiousness of the 
condition has been questioned. It is likely, however, that these 
outbreaks depend on a preceding throat infection which has 
spread by droplet infection from case to case. Regarded in, this 
Uglit one might expect that a wave of tonsillitis in a young 
community would be folloned by a much smaller wave of acute 
rheumatism, which Glover has abowm to bo actually the case.* 

Association loith Other Forms of Juvenile Rheumatism. Tlie 
association between rheumatic heart disease, rheumatic poly- 
arthritis, and chorea, has already been mentioned. Of 226 
children with rheumatic heart disease seen at the Rheumatism 
Clime at Great Ormond Street, eighty-seven (33 per cent.) gave 
a history of rheumatic polyarthritis, and fifty-two (20 per cent.) 
gave a history of chorea. As a rule these other forms of juvenile 
rheumatism precede or coincide with the onset of the heart 
infeotion, and it may bo pointed out that even if the heart escapes 
during the first attack of arthritis or chorea, both these conditions 
arc liable to he repeated and the heart may bo involved in a 
later attack. 

It occasionally happens that rhoiunatic heart (Usea^o is dis- 
cover«l quite nccidentnlly during tbo course of routine examitui- 
tion, in fact this is so in about 14 per cent, of children with 
carditis. A careful enquiry into the history may fail to bring 
to light anything to indicate Avlicn the onset took place, and 
even a history of sore throat may be denied, although this is 
not to say that throat infcctioas have nbt occurred. Unfortunately 
the rheumatic proce.'is is none the less disabling for having an 
insidious onset, for it tends to run a slowly progressive course 
towards mitral stenosis. 

Bacteriology. . It i-s now generally accepted that rlieumatio 
heart disease is on infective process, and since l!\o original 
researches of I’oynton and Payno the view’ that the infection 
is streptococcal has steadily gained adherents, but the conception 
of the disease ns due to an invasion from the throat or elsewhere ’ 
of living organisms which settle in tho heart and other tw.su« 
and there provoke a rheumatic Iceiou w diiTicult to ooirelate 
with tho frequently negative finduigs on culture of rheumatic 
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leHioiis, and tho general failure to demonstrate a strcptococcjil 
blood infection. Claims have been made from time to time for 
various noii-h®niolytlc streptococci M'hicli have been isolated 
from rliDumatio foci, but without convincing ovidonco that any 
of thorn is a Bj>ecific cause. Recent studies have sliown that 
when rlieumatio heart disease follows a sore throat, tiie sore 
throat is as a rule duo to htemolytic streptococcal infection, 
and it Ims also been sliown that the senmi of tljose suffering 
from acute rheumatism contain-s a higlicr titre of streptococcal 
anti-hajmolysin and streptococcal anti-fibrolysin than does the 
senjpi of normal controls, which indicates that rheumatic children 
have previously been infected with these organisms. Skin tests 
jierformcd wnth the soluble products of disintegratod iiiemolytic 
streptococci also iwint to the eanio conclusion. Those investiga* 
tions, however, throw' little light on the mechanism which is at 
work wiien rlicumatic carditis follows a streptococcal sore throat, 
and an attempt has been made to explain the disease by supposing 
it to bo the outcome of an allergic response of the ti/J!ues to 
streptococcal infection. There can be no doubt that mild strepto* 
coccal infections are common enough in cbildliood for sonsitisation 
to take place, and it is probable that the living conditions which 
accompany iwerty not only moreaso the likelilmod of such 
iiifecliou but also doby recovery, and po'tsibly in this way 
heighten the state of sensitivity. If the ahergio hypothesis is 
correct, any child who is in this state of hypersoa'^itirity is only 
waiting for an acute streptococcal infection to set going a train 
of symptoms which may includo one or more of the phenomena 
of acute rheumatism. It must be pointed out, however, that 
there is no direct endonce os yet that tlio histological changes so 
charnctorwlic of rheumatic inflammation can bo brought about in 
tills way. 

The jxwsibility that rheumatic canlitb may ultimately l>o found 
to <iepcnd on infection by a filter-passing vini'’ must not lx* /o<«t 
sight of. None of the claims in this direction have so far Ijcen 
substantiated, although tlio recent isolation of virnsOike jiartirlcs 
from pericardial fluid, and their siiccific agglutination by the 
scrum of luitients sufToring from ocuti* rheumatic infection, of 
great iulcrcst.' 

ralhology. In childhood the change.'^ ob*4;rve<I at jxist- 
mortem c-vamina(ion are uswally a mixture of the acute and 
clirenio phases of the disease, for it b unusual at ihU ogv for 
* U , A. P. aiul Afn>«, C. U., tU33, 1115. 
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death to be simply the result of mechanical failure of the heart 
from progressire valTO changes. The heart is nlways enlargOfl, 
and pmall sessile vegetations can be seen on the valves, the 
mitral, aortic, tricuspid, and pulmonary valves being aiTected 
in this order of frequency. In addition to recent vegetations, 
the mitral flaps and chordae tendine.'e, and sometimes the aortic 
cusps as weU, may be thickened and shrunken if there has been 
a long standing history of heart disease. There is also likely 
to bo evidence of recent pericarditis as ehou*n by svrelUng and 
congestion of the pericardium, uith a variable amount of fibrinous 
exudate or fine adlicsions, while in others the pericardial ej^aeo 
may be obliterated by dense atflaesions indicating previous 
attacks of pericarditis. There may also l« inflammatorj’ adhesions 
between the pericardium and surrounding structures such as 
the pleura, mediastinum, etcmuoi, or diaphragm. A point of 
some clinical importance is that there is seldom much free fluid 
in the pericardium, the great size of tho heart in rheumatic peri- 
carditis being due to weakness of the muscle an<l dilatation of the 
chambers rather than to any extensive accumulation of exudate. 

llic cliaracleristic histological features consist of moltipls 
small foci of inflammation situated in tho coruiectivo tissues 
in tho neighbourhood of small vessels. Dach focus, known as 
on Ascho/T nodule, consists of a small central area of necrosb 
surrounded by an cedematous zone containing plasma cells and 
lymphoc^'tes, and towards tho centre one or more multi-nucleated 
giant cells. 'NMien healing takes place these nodule.s may either 
disappear entirely or become converted into scar tUsue. Asdioff 
nodules are most numerous in the myocardium, especially in the 
wall of the left ventricle at tbo base of tho mitral valve, but 
may also be present in the pericanlium or endocardium, and 
may be fotmd uithin tho heart volrea, producing a vahmlitis. 
Similar nodules are also ff»rmed in many other sites of connective 
tissue, for instance they hai'e been described in the wall of the 
Ilk vtrtvavs of bbe mcdmTn -uaed art crits , and in . 

The subcutaneous nodules which are to be found over bony 
prominences, and which, when present, ace characteristic of 
rheumatism, also have the same histological structure. 

During the acute stage of the disease there is often o coruider* 
able degree of secondary anannia, and o slight increa.«o of I^mipho* 
cytes is usual, although insuflicient to bo of any diagnostic value. 
I’ajmo* and others have shown that the Bcdiroentation rate of 
* P*yTie, W., Xauert, )S32, f., "4. 
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Jlio led eellrj.incrcn8PH uith Ihenclivity of the (lise;»'-o, ntitj esiinin' 
(iotiR of l!ie BCflimentation rate at accWy or Ibrtiiiglitly iuter\-nts 
give a \’alunble iiKliention of the i»rogre>s, whellier g<K><l er had, 
\^h^ch iviiy jjarticular ciiso is making. 

Symptoms. Ono of tlio most distrcf&ing features of rhcuniatic 
carditis is the ijwidiousness of its onset, for it is not at all 
uncommon for a child to be brought for such vague i-ymittoms us 
breathlessness, failure to gain weight, or aii.Tnjm, and on 
examination to discover signs of canliac dj^euso obviously of 
some coasidcraVle duration. On the other hand, if a cluid is 
kept|imder obscn'ation after a sore throat, or on account of 
rheumatic fever, the cUnioal course of the carditis may lie trucwl 
from its beginning. In such eases one of the first symptoms is a 
rapidly increasing pallor, the comidexion taking on a wa\\ »jr 
earthy tint. 

The tomjieraturc at the onset i.s gcncially rabetl to ino*^ or 
ini* F. and as a rule remains up for two or three weeks tielorc 
gradually settling to a normal or subnormal level. In the nm^t 
severo and fulminating rases, however, the temperature mii\ 
rapidly full to 00® F. or so ; such a low tcinjienUnre make*, the 
outlook veiy grave, and tho tcmiicratiirc m likely to remain at tin- 
low level until death takes place. Tho puUe rate nHs witli tiie 
tompemture, and may nm os high ns 140 or so per minute, tenmtn 
ing raised for several weeks or months so long ns active inJlaimiuv' 
tion i.s present, nnd seUlinK very slowly some long lime after tho 
temjioraturo lias returned to normal. Of other early sjmptoms 
vomiting and loss of ajipetitc aro common. No«e bleeding i- 
not i/ifreqiicnfc. I’nin over the heart is often cfiiuplanied qt 
particularly If there i-* jicriaittlitw ; it is likely to make the 
child restless and frighteneil, especially at night-time. 

Kven if aiuTinia docs not npjicnr at the beginning it bectnui."* 
obvious after a week or two, ami persists long into convale-ci-iu'e. 
At tho lieginning tho weight often f.ill-i rapidly, nnd tho child 
may soon Iwcomo wretcIietUy thin, in fact the lo-s of weiglit i** 
soinetinie.s the rca-soti for mwlical mlvieo lielng sought. fJrcat 
valuu attnehes to regular weighings, for the weight ofTors one 
of the Ifojit guides to the ehilds progress, and till** hold.-* gf*<i<l 
when the child i.s uiuler su|»ervWon ufier the active ])ba.«e is 
over, for so long ns tlic weight is ri'»ing, nlla'it slowly, it nirorils 
,a safe imlirntiun that no fresh inllniiiiimtion i-* going on. 

Physical Signs, 'flie c.irliesl physical sipis result fn»m a 
weakening of the heart muscle. The impube at the apex )s*e#»n»-s 
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jiUJit* (liflii'O than noniinl nncl way extend just l)oyon(l the left 
nipple, ami hy light yiercu^ioii fho area of cardiac dullness will 
bo found increased. The change in area may be only slight, but 
in severe eases the dilatation of the heart is Ijoth rapid and 
extensive, so much so that the size of tlie heart may alter from 
day to day. On au.sciiltation the first sound at the apex l;ccoincs 
shorter and softer than normal, and tht*’ is followed h}’ the 
development of a soft systolic murmtir. It should l>e noted that 
the earliest signs of cardiac involveraent can bo detected Ijcfore a 
murmur is heard, and alternatively when a mtinnur npj)oars a 
careful exajnination will enable corroborative signs of^mild 
carditis to be obtained. Tlie mere presence of a systolic bruit 
looflll'^d at the a^wx, especially if unaccompanied by other 
signs of cardiac disturbance, is not sufficient evidence on which 
to diagno-se rheumatic heart disease, for in many cases the bruit 
proves to be temporoiy, and disappears when the general health 
of the child improves. 

The presence at the oi)ex of a diastolic murmur Is a valuable 
sign of QiTjanio dUca«e. The most common murmur in this period 
of the cardiac cycle is a inid*<liastoUc bruit. It is pcparutcd 
from the second sound hy a short interval, so giving rise to three 
sounds at the apex — a systolic murmur, then tlie sccoml sound, 
followed by a ti^Ubdiastolic murmur. Its point of maximum 
intensity iso little internal to the apex l>ent, anditisverj’localbed, 
feeldom coverit^ an area of more than an inch or an inch and a 
half in diameter. The midKlin-stolic bniit is probably produced 
by the ventricle sucking blood from the auricle during diastole 
through a thickened or stiffening mitral valve. 

Observation of rheumatic hearts over long periods shows that 
the mitral murmure generally appear in a definite order. Tlie 
first is a systolic hruit at the apex ; this is followed by redujdica* 
tion of the second sound at the opox ; tlie second portion of the 
reduplicated sounil later slurs off into n mid-diastolic murmur. 
If the di<easo jirogresses further the inid-diasfoh'c murmur rosy 
bo rejdaced by a short presj^olic murmur, which is often inter- 
cliangenblo with a short early diastolic murmur, the presystohe 
Iveing heanl when the bearl is rapid, while the early dia‘-t<»h«' 
np])oara when the heart rate slows. The short prcsj*stobV 
murmur i** tcmiwraiy and is unaccompanied by a thrill, thu< 
differing from the cla-Mical rumbling crescendo prcsistolh' 
murmur of established mitral stenosis. 

Wien the ncutc inilamniatlon of tlie heart suh-idos, the 
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nnirnutrs winch have just been described will often bo found to 
retrace their stops. After a few weeks the early (h'a.stoIic and 
short presystolic murmurs settle dou-n into n 7n}<l-diastolic 
hniit, which may persist for several months or ycam. Tlie mid* 
diastolic mtinnur may revert still further to a reduplicated second 
sound, and this may gradually rclnm to a normal second soujid. 
In a few cases the systolic also iKsappears, and as far as one can 
detect the heart Ijecomea normal. On the other hand, mitral 
stenosis may slowly develop from the stage of systolic ami mid- 
diastolic bruits ; the first sound at the ajtos then becoincK 
gradually louder ajid the mid-diaatolic murmur links up with 
this loud first sound to produce the nimble and pUj» typical of 
estahli-'flied mitral stenosis. Mitral stenosis does not develop 
for several years alter the original attack of canlitU, and is 
therefore not often met with during childhood, hut appears at 
about pulierty. Of twenty-nino children uith fully devy!oj>cd 
mitral stenosis the shorteat period in which this lesion developed 
after the first attack of carditi-s was three years, hut more often 
double that time is required. 

The ultimate site of tlio heart depends Largely uiion the degree 
of injury to the valves. When these have bceji only shghtly 
uffocted the heart may return to a normal size, but more olten 
the valres remain incorn [Mtent, and this has to bo comiierwated by 
hypertrophy of the muscle, and so the heart remains enlurgwl. 
Su long osi eomixmsation is satisfactorily maintained the heart 
rate keop.s appro.tJniateIy within normal lijnits, the n{>o.v lH‘at 
Ixjcomes strong, and the first sound mcreasca in length. Ah a 
rale hypertroph}* of the heart docs not caure otiy deformity of tlsp 
chest wall, but if the first attack of carditis should occur at as 
young an ago ns three or four years, nt a time when the chest wall 
is soft and yielding, the sternum and ra<»ta] cartiJage.s on the left 
side may develop a definite forwnnl bulge, 'i’hc Iilictiho<«i of lliis 
is hwre&setl V>y VW ftitk that wWw rhwawitle. lwv\rt d\“4save. 

Ix-gins Ijofnre the fifth year it is almost always severe, ami, if tlie 
acute phase Is reeotTred ftt)Ri, considcraMo hyiKTtrophy fidlows. 

Although recent vegetations can bo found ojt the aortic 
in fully half of the ca.sos‘that come to autojvsy, thwe often form 
<*nly during the final aj>d fatal attack, for clinical evidenre of 
aortic involvement w only found in fl i)cr cent, of children with 
rheumalio lieart disease. Almo»t invariably aortic dbea.se b 
aeoomjKinitsI liy sigas of mitral mvolvprnrnt, and as a rulo Uie 
n{)rtic h-sjnu <!evcl<ips some time after the ifutml, |wrhn|M during 

II -j 
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the second or tliird attack oC carditis. Tlie first evidcnco that 
the aortic valre has been affected is the appearance of a diastolic 
murmur conducted down the left boitler of tho sternum. If the 
murmur appears during the height of tho illness there may he 
some difficulty in distinguishing it from a pericardial rub, although 
the scratching superficial character of the latter, and its occurrence 
generally in both systole and diastole, are points of distinction. 
It more often happens that tho aortic murmur is heard for the 
first time uhen the heart is lieginning to recover from the acute 
stage, although the diseare most have settled in tho valve some 
uceks Iwfore. -As a rule once an aortic diastolic bruit appears 
it is permanent, but thi.s is not invariably so, for iastnnecs have 
been oliscr\'cd in N\hich aortic murmurs, having been in evidence 
for two or three months, ha%'e slouly disapjicared. Aortic 
regurgitation soon leads to hyjiertrophy of the left ventricle, 
uith displacement of tho apox beat domtwartls into tho fifth or 
sixth intercostal space. A water-hammer quality of the puke 
is also chnmctoristlc. but It is not found so often or to tho same 
extent in children as in adults. 

PericanUd/) 

Inllammation of tho pericardium is likely to dovolop after other 
feigns of carditis have licen present for a few days. The appear- 
ance of the cliild is often tho first warning, the o.vprosslon becomes 
anxious, the f«co seems puffy, and the pallor increases. The 
temperature is usually raisccl to about 102“ F. and the piil-c 
becomes rapid and weak. V’omitiiig ot tlie oii-sot in usual, indeed 
eirknes'? and a rapidly increasing pallor in any child ill Mrlh 
rheumatic heart disease ahrays suggests an oncoming pcricarditk. 
Rc.stlessncss is often a feature, anil may bo inado icorse by n 
fretiuent cough. Pam >» likely to be complained of, but it i^ very 
variable and its severity bears no relation to tho amount of 
audible friction. A.s a nilo it is felt ov^r tho heart, but may I'C 
teferred to the abdomen and so may ponsibly Aio confused v’dh 
some acute abdominal emergency, or it may be referred to the 
tip of the left shoulder. 

. Examination shows the apex l»cat at first diffuse and tho head 
action turljulent, but as the condition progresses tho aiie.x bent 
gradually fades, owing to tho weakness of the heart niiisck. 
until it may be dilficult to detect. Pcrcus.'sion shows that the heart 
)s •liliilcd upwards ns well «•* to lioth left and right. The iliiala- 
tioii may be so gre.it that the Iie.iif atrrtelie*! fnmi the rigid lupl’h' 
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across to Uic loil axillii, jiiid this is oflcit flcfompanied by Midi a 
damping down of the heart (rounds as to suggest the presence of an 
extensive pericardial ciTitsion, althougii actually this is seldom 
the case, the signs being due to great dilatation of the muscle. 

The appearance of pcricanlial frictions puts the <Iiugnosis 
beyond doubt. They consist of to-and-fro scratching sound'’ 
hcarti at Jirst over the l>a!« of the heart, but .soon liecoming 
audible all over the pricconlia, and with a superficml character 
as though just under the Rtethoscopc. To lH*gm with they are 
soft, and can bo made to vary with the pressure of the htetliostope, 
but later on may become ao loud as almost to drown the other 
heart sounds. In the milder cases tliej* may onlj’ be heard for a 
day or two, but more usually last for anything from a week to 
three weeks, and are last lie.ird near the -sipbistemom 

There is no doubt that pericarditis may occur vutbout friction 
sounds ever being audible, and this can ho rcailily understiKHl 
from post'tnortem examuiation.s, which sometimes thow fh.at 
only a small area of the pericardium, perhaps no larger than a 
shilling, has been involved, and if this sbmild occur on lliw 
posterior aspect of tlio heart the frictions miglit well be inaudible, 

Xot infrequently physical signs can bo obtained over tho 
lungs. As a rule tliey cotvsist of some imjiairmcnt of tho 
percussion note and dimlnishetl or tubular breath-sounds at the 
lower angle of (ho left scapula. Tliey are ol.-o sometimes present 
at tho ba.so of the right lung. They usiialJy ni)jx*at witliln a 
short time of tho pcricanlial frictions, but arc occasionally present 
0 day or two before tho frictions can l>c hoard. Post-mortem 
examination shows that the signs can Ikj prodticwl by a variety of 
conditions. In some tho left lower lol>o shows a pneunionlo 
conioliilation, with perhaps an associatnl pltjuri'«y, the lung 
Iwing a brighter red than rnual and very congcsteil ThU n 
tho tj-jio of lung in whicli A^chofT nodulca may Ik* fouml, proving 
the condition to bo a tnio rhenmatio pneumonia. In otheni 
the loner lol>e is oollap-e<! and airlc« and there may l>e sonio 
free fluid in the pleura. Tho cau.*^ of tho collap'e U uncertain. 
It may be duo to direct eompre.-8ion by the verj* large and dilated 
heart, or cNc to immobility of the left halfoftlio diaphragm owing * 
to the overlying jwrieartlitiH. 

Iteeovcry from iwriearditis may l>c so complete that without 
knowing the hlitoiy it would l*e impo^iibh' to wiy tliat tlie 
eondition had ever cxi-itetl, but at other time:* deiw ndhononi 
form, not onK’ l»etwccn (he two layers of the pericardium, but 
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also licfweeii the outer layer nml the various adjacent stnicture^ 
such tts the metliast iuum, the pleura, tiie diaphragm, or the anterior 
chest Mall. When the lienrt is tefhcn?d in this M-ny the clinical 
condition of adhtrenl pertcan/tMW rcaults. Tlie efTect on the heart 
is al\vay.s to cause gross hypertrophy, more than could he 
aceoimtoci for sitnply by the scarring of the valves. Ollier signs 
may abo arise oM'ing to the pul! of the Jieart on neighbouring 
parts , thus during Rj’stole the intercostal spaces over the praccordia 
may he drawn in, and may bo felt to rebound in diastole, while 
posteriorly tlie eleventh and twelfth ribs on the left side may 
also be pulled in during systole (Broadbent's sign). Children 
n ith an adherent pericaitliiim are nhvnys much crippled in their 
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activities, and succumb to progressive cardiac failure within a 
few years. 

Complications. Rheumatic nodules occur in the subcutaneous 
tissues in a consideroblc proportion of cases, and a careful 
search for them should obvaj's be made because they indicate 
that the inflammatory process in the heart is still active. They 
arc to be looked for over the bony prominences, particularly the 
olecranon, knuckles, patella, roalleoh, on the vertebral spuics, 
along the spines of tho scapula;, and overtlio occiput. They also 
occur alojig the tendons over the dorsum of tho feet, and on tlie 
back uf tlic hands, and arc occasional!}’ present on the tendons 
crossing the palms, uliero tliey may bo tender and arc likely to 
cause troublesome ficvion of tho fingers. 

Tile nodules vary in number from one to a dozen or more, 
and often develop so quickly tliat a considerable crop may appear 
within two or three days. Tlicy am os a rule painlcM, ami feel 
like small firm pellets vaiydiig in size from a millet 8oc<I to a i>ea. 
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Tiiey attain tlieir largest size orer the occiput, where thej’ may 
be as large as marbles. Th^ remain for a very variable time ; 
as anile tliey disappear after two or three weeks, going as mysteri- 
ously as they came, but they sanietimes remain for twelve months 
or even longer, especially over the elbow, and when this liapiicna 
they gradually become fibrous and iiiaj* even c<tnie to he covered 
by a small adventitious bursa. By implying that the cattlitis 



t’ln. 00. ErytlioMiR jttflTJmntum m » Iwy nerd oWoi Ji'an. B\«<Tmnp 
from rhp«>fo«»tir- n«r»Ii(i>*. 


is still active, their appcaroiice calls for eoiitinucd rest, nltlioiigli 
tlio nodules themselves do not require treatment o.'seept uhen 
they occur in tlio i>nlm and cause conlrnctuml ticxiou of the 
fingers. A light finger-splint alioiild then bo worn. 

Another occasional accompaniment of cnnlitis is an erythe- 
matous skin rash — erj*tliema marginatum — Dccurriug on the 
tnmk and jiroximaJ parts of the limbs. It consists of thin, 
curly, pinkish lines, olten appearing ns Pinall circles the sire of a 
sixpence. Tlie rash comes up quickly within an hour or so, 
and it may last from a few hours to teveral ihiys, during which 
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time its pattern h eoTitinualJy changing. It (loes not irritate, 
and i*? often unaccompnnietl by fever or other evidence of active 
riiciimatisni, altlioiigh It is very unusual for tlje rash to appear 
unless there are also signs that the heart has been involved. It 
docs not call for treatment, and is, in fact, quite nnaiTected by 
anti-riieumatic drugs, and is chiefly of importance as indicating 
that the child is a rheumatic subject. Entirely different i<5 the 
purpuric eruption on the trunk and limbs uliich occasionally 
occurs in the most severe and fulminating fonns of rheumatic 
licart di«:ea.vo. 

Pulmonary infarction is an occasional complication, and is 
indicated clinically by sudden pain in the chest, folloivcd by 
fever, the expectoration of some blooil-stained sjiiituin, and the 
development of signs of conKolidafion over a small area of the 
lung. Tlie cmboliH causing the infarction probably arises from 
clots forming in tlie right auricle, and is to be dislinguished from 
the emboli Mhich occur in idcenvtivc cndocanlitis in that it 
does not cause suppuration. Venous thrombosis i« a rare compli* 
cation, generally affecting the veins of the neck or inferior vena 
cava, and in one child gangrene of tiic fingers and toes ^ct in a 
few weeks hefore iloath. 

Diagnosis. As a rule the physical signs of rheumatic heart 
disease arc suflicicntly definite for the iJiagnosu to be reasonably 
etraightfonvard. but there may sometimes bo oonsidemblo dlffi' 
culty in deciding whether, in a child who is otlierwLse seemingly 
healthy, a systolic bruit at the apex accompanied p(x'«»ibly by 
Inchycanlia is indicative of organic disease. Tiie differentiation 
lictweon functional and organic bruits ha-s already been couaUlcrcd 
at the beginning of tlik chapter. •Snlliceithere tosay tJiatalihtorj' 
of sonic previous rheumatic condition such os acute polyarthritN 
or chorea is in itself valuable evidence that the sigiii in the heart 
are rhemnatie. Of the various physical sigiiH, an increase in 
the sire of the licart is of greater value a.s indic-»tii)g organic 
dUeuse tlian either tachytanlia or tJio prc.«ence of a sptolie 
murmur. 

During the acute phase of the dUense ctrlaiu syiuiitom'* 
may be mudeadmg. Tlio pain of ^lericariUtis may be referred 
to the ttlKlomen, and may give* r^e to sufficient rigidity 
of the ahdomtnal wall with superficial icndenicss to simulate 
appendiciti-!. An error of this sort will Ik* avoided by making a 
ivircfulcxaiiiiimtioiiofthelKMrt. When the iitilmonary signs whh‘h 
so often nccomp.iuy rheumatic pcricanliti'j develop Iwfore pen* 
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cjardial frictions become audible, the proper significance of tJic 
changes at the left base may be cliflicult to appreciate. Dilatation 
of the heart with loud Bj'stolic bruits at both apex and ba-so 
occur in the severe ana?niia», and in ^such causes one may 
well wonder whether there is not organic disease of the heart, 
particularly ivhen one remembers the severe degree of ana’inia 
that occurs in acute riieumatic carditis, but the negative history* 
of rljcumati'sm, and the other signs of the an.emic condition sucli 
as enlargement of glands or spleen, together with the character 
of the blood count, serve as distingueihing features. 

In acute ca.scs the po'wibility of ulcerative endocarditis may 
sometimes ari.se. Ulcerative eiidoeartljtis is rarely seen in child- 
hood, but when it occurs it dooa not differ from the same disease 
in adults ; the swinging fever, the presence of an enlarged spleen, 
the endcnce of emboli, and the results of blootl culture will 
help to differentiate such cases. Chronic rheumatic heart-disease 
may at times bo difficnlt to distinguish from eoiigenifal heart 
diboasc, but tho cliaractcr and position of the bruits in tlio latter, 
the possible prosonce of cyanosis and fingor-chjbbnig, and |>artiou* 
larly a history tliat tho heart condition 1ms iicen present from in- 
fancy will help to (listingiiish them. 

Course and Prognosis. Recent studies have hhown that tho 
outlook for children \rith rheumatic carditis is not so uniformly 
bad 08 was at one time supposed, indeed a small proportion 
makes so complete a recovery that all evidence of heart du-easo 
vanishes. Of 232 children with heart disea.k^o under obsen'ation 
at the Rheumatism Clinic at Great Ormond Street it was found 
that 10 per cent, had lost all trace of tljcir di.sen'.o wiiJ'nn a 
period of two years, and in an enquirj' into the litstory of 100 
cases of endocarditis after a lapse of ten to thirty years from 
tho initial illness, Morse* found that in 37 the heart 
had returned to nominl, 21 showed sigits of persistent damage 
to tfio Im.-irt, aiuf Sfi imi cfied*. Dio prineqwif iTicior in 
making for recoveiy ia an early diagnasls, for if complete 
rest and good nursing arc at once in.stitule<l the heart may 
be saved from itxcpamblc damage. Tho imporkitico in tins 
respect of keeping a child under observation for three or four 
wook.s after a .soro throat cannot bo doubted, and, if the heart 
has been affected and has recovered, tlie parents simuld bo warnwi 
not to reganl lightly a lecnnencc of thmat infection, sineo the 
whole serpiencc ofos'onts may Iw repeated. Tito fact that children 
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are capable of overcoming rheumatic carditis should bo a continual 
source of encouragement to tho«ic whose work lies in Jiclping 
them in their struggle towards recovery. 

The majority of children survive their Erst attack of rlieumalic 
cattUtis, b\it are left with a varying degree of scarring of the 
heart muscle and valves. Provided no further attacks ensue 
they maj' grow up with notliing 
worse than a mitral regurgitant 
bruit and some slight cardiac 
hypertrophy, not sutficient to 
interfere to any appreciahle e.xtent 
with their activities or li^'clihood. 
In others the initial injurj’ is 
severe, and as recoveiy proceeds 
the mitral valve becomes more 
and more tliiekeneil and contracted 
until the clinical picture of mitral 
stenosis slow ly develops exerting a 
progressively incapacitating in- 
(luence and eventually ending in 
cardiac foilurc. Once a heart has 
i»een afTected there is throughout 
childiiood a risk of recrudescences 
of acute inflammation, and each 
such attack means a further 
permanent injury to the heart, if 
indcc<I it doe.s not i)rove fatal. 
In yet otiier casra tlie cliild never seems to make a proper 
recovery from the initial attack, hut the disea'>Q slowly smoulders 
on with an occa.<>ioiial c.xacerhation every few weeks or months. 
Sucli children do badly, and, after perhaps moiitlw or a 
year or two of a steadily downhill course, die during an acute 
relapse. 

In childhood death from rheumatic canlitis almost alwwys 
occurs during or soon after a period of fimh infection. A fatal 
issue from slowly progressh-e eanliac failure, (he result of sclerosis 
of the valves, is generally tielayed until young adult life, but if 
the initial illne'^s occurs early enough this sequence of events 
may 1* met with townrtls pnberty. An c.ri'cptional instance 
was that of a hoy under the WTiter’s care, in w honi mitral di.*ca.se 
liad been present since one year of oge, and wlio bad Hiiircrctl 
from chronic cardiac failure with such a degree of ftscites that 
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the abdomen required tapping on seven oc<'a':ion«s liefoie ]\c died 
at the ago of six years (see iilnstration). 

Death from rlicumatio carditis is particularly distre^^sing in 
‘children because consciousness is maintained to the end, and 
in the last few days they seem to be a^'are of their fate, and 
become restless and frightened. In consequence of this their 
behaviour often undergoes a peculiar change, for instance they 
may select one particular nurse who must do everything for 
them, and they will not suffer anyone else near them, not even 
their parents. The doctor is, however, exempt from their 
intolerance because he is thought to possess the power to cure. 
Theonly drug that is ofthcsliglitest bcnefitin these cases is morphia, 
and there need be no hesitation in using it. To a child of ten 
years gr. of morphia, or gr. of heroin, can be given once or 
twice a day according to the child’s noeils. The outlook wlien 
this stage is reached is usually hopeless, hut apart from the 
humane desire to allay the child’s fears, if a recoveiy is to be 
made the anxious restlessness must certainly bo checked, and 
for this purpose the milder sedatives are without effect. 

Treatment. This may divide! into four phases ; — 

The Acute Phage. During the period of active inflammation 
the two essentials consist ot rest and expert nursing. There is 
no spocific sentm or drug which will abort an active carditis, and 
medicines are chiefly concerned with the relief of special symptoms. 

Kest must he absolute. The children should l>o nursed in 
bed between blankets, lying as flat as is compatible with comfort. 
Generali}’ the}' can lie quite flat uith ono pUlow, but if there 
has been provioius damage to the heart this position may perhaps 
cause breathlessness, and then they will l>e more comfortable if 
proppctl up with several pillows. T'licv should not bo allowed to 
do anything for themselves, but should be hand-fed, and of course 
must two botl ivtensils. Treatment carried out by the parents N 
tinsatisfacto'ry as it is pmcticaUy impossible to get rva) ami 
adequate rest for the child, and it is particularly diflicult for 
them to realise that the rest must bo continued even when the 
child is beginning to improve. Trainwl nurses should therefore 
bo employerl, 

'I’he diet in an illness wliich runs eo long a course nce<l3 to l>c 
both nourishing and easily digestible. The appetite mu'*! be 
studied, .and no attempt should be made to force fcMwl on 
the child. Meals should be small but frequent. To Ijcgin 
u'ith, milk, milk-pudding", broths, jellies, eggs, fish, stewe<l 
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fruit, and tliin bread and butter, will form t!io main pan of 
the diet. 

Adequate sleep w most important, and, if nece.ssai^', drugs 
should bo giren to secure tliis. Aspirin or bromide may he 
auflicient, but alien the child is very restless, Dover's Powder 
(2 gr.) is more suitable. 

Pain over the heart is best dealt with by warm poultices sucli 
aa antiphlogislino or linseed. Tlie use of ice bags suspeiuled 
over the heart has largel}* dropped out of fa.sluon. It has been 
claimed that the cold alias's the turbulence of the heart, but 
children u^io have had both warm and cold applications prefer 
the former. Anotiier troublesome symptom is cough, and it 
should be cht'cked because it adds needleasi}' to the work 
of the heart It is best dealt witli by a Imctus containing. 
10 or 15 minims of tinct. camph. co. Vomiting is another 
ajTnptom which may call for treatment. The ordinary gastric 
sedntivw are often without effect, but a minim of tinrturo of 
iodine in a wineglass of milk may be sucrcssful, and can be 
combined with warm fomentations over the epigastrium. 

The use of soflium salicylate and aspirin calls for comment, 
Doth liave had an c’ctonsh'c trial owing to their value in rlioii' 
matic arthritis, hut whether they iniluenco tlie course of carditis 
is doubtful. Their most obvious effect is to bring the temperature 
down to normal or even to subnonnal, but the p«Ue rate docs not 
drop correspondingly, ami so long os there is active inflammation 
the children often appear more comfortable if Ibe temperature 
is raised one or two degrees tliaii when it is artificially depro.sscd. 
Tlicse dru^ arc chiefly of ecrvico in alleviating any pain in the 
joints and limbs wiiich so often acconip.'iny carditis. Their 
use after tonsillitis ns a prophylactic against relapses of carditis 
is mentioned later. It way lie adde<l that tho siilplmnilamides 
appear to l>e without effect m rheutuatie carditis. 

With regttttl to cardiac stimulant?, considerable caution is 
needed. Whatever « the thcorclicnl view of brandy, children otten 
Bccm better while receiving it, and it is sometimes helpful in 
checking vomiting. A leaspoonful inaj’ Ijc given in an ounce of 
water two or three times n day. Stiyehnine has seemed of value 
when tho heart is dilating rapidly; three or four drops of the 
tincture of nux vomica may then be given w'ith synip to di.<gubc 
its bitter taste. 

Care must be c-tcrctsed In using digitalis. As a general rule 
it should not lie given during the stage of acute inflammation, 
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for Although it may cause a fall in the pulse rate the extra effort 
required at each beat may place too great a strain on the muscle, 
and after a few days the heart may quicicly dilate ami fail. 
On the other hand when an acute relap‘»e of carditis Is super- 
imposed on an old cardiac lesion for wlvicU digitalis has already 
become necessary the drug should Ikj continued. Its use in 
slowly progressive cardiac failure is dealt M-ith later. The Ix'nefi- 
cial effect of-cligitalis in certain cases during rccowry has been 
pointed out by Sutherland. It Bometimes happeas that several 
weeks after the onset of acute carditis the pulse remains rapid, 
although to judge from the child’s colour^ his appetite, his 
■increasing weight, and the diminution in the .size of the heart, 
ho seems to bo definitely on the mend, in fact the persistent 
’tachycardia is the only bar to allowing tho child to sit up out of 
bed. Digitalis may then be given witfi advantage, and should 
bo continued until the puKo has fallen to eighty or ninety beats 
per minute. If the tincture is used five minims tlirec times a 
day may bo onougli. or the doso may bo gradually increased. 
Digitalin granules {Nativelle) gr. are more reliable, and may 
bo given once or tv loe a day. IVbichovcr preparation Is usc<I the 
occurrence of vomiting, or of an extra-systole after each normal 
lieart beat, indicates that the dnig is Iwing used to'o freely, and 
it must be omitted for a few ilays. 

Corrfioc Failure. The second phase of treatment arUc.s 
when there is progressive cardiac failure, ns indicated by cyanosis, 
pulmonary congestion, enlargement of the liver, and widespread 
todema. Such failure may arise while tho heart is actively 
inflamed, or may bo duo to a fnitiirc of compensation from 
increasing mitral stenosis. The withdrawal of a .'?niall amount 
of blood is one of tho best and quickest ways of giving relief. 
If there is active inllammation tho application of.two or tliree 
leeches over tho priecorflia is an equally salwfnctoiy method, 
ft-s ffiG 6foo(f IS drawn ofT efowfy niwf in smaff amount, imt in 
chronic failuro venesection is better since it is necossarj’ to take 
off an ounce or two of bIoo<l. The improvement in the child’s 
comfort after blood-lotting is often striking. 

The bowels should bo kept moving freely, and for this purpose 
repeated small doses of ralomcl, such ns gr. J throe times a day, 
arc very ii-eeful. As a nile tho oMfi’iit of urino falls a.s the signs of 
cardiac failuro incrcji«c, nnd efforts should then lie made to 
provoke diuresis. Diurelin (gr. 71 to 10}. or theociu sodium 
acetate (gr. 2) can Ih> given thrice daily witli Ijcnofit, hut if the 
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tcdema is at all sovere better results are obtnuiecl from the 
intravenous injection of mercurial diuretics such ns saljfgan, 
of which I c.c. ma}* be injected once or twice a week. This 
usually leads to a considerable rise in the output of urine lasting 
for about forty-eight hours. 

Digitalis * is also of great value in this stage ; it is often a 
good plan to start witli fifteen drops of the tincture every four 
iioiirs for four doses, and then to drop the dose to 7^ m. three 
times a day. The optimuni dose must be worlced out for cacli 
individual child, the pulse rate being kept down to about ninety 
I)er minute, for if it is kept i>er8istontly lower signs of over- 
dosage, such as vomiting or coupling of the heart beats, are likely 
to appear. Digoxin^ is a inore potent prejjaration, of which 0*25 
mgm. may be given once a day. Tincture of stroplmnthu-s (two or 
three inimnis ter die), may be used in the place of digitalis, 
but it is a less easy drug to control. 

Wlien the amount of ascites becomes enough to make the child 
uncomfortable or to embarrass breathing the fiuid should ho 
removed by tapping. (Edema of the feet is sometimes swcrc, 
and can bo dealt with by two or three stab pnnetutes 
through the distended skin ; this is prcrerable to using Southey’s 
tubes, since drainage is just as eificient, and the rhsk of sepsis 
is Ic'iS. Tlie resistance of the wdematous tissues against infection 
js feeble, ond therefore if drainage is carried out strict aseptic 
precaution? must be taken. 

Coni'aiescencc. The third phase concerns tijo management of 
convalescence, at a time when the acuto inflammatory process 
ha.s subsided and the child is making a gradual return to AvS normal 
a life as pov-sible. This stage is a long and iliilicult one, for it is 
im])ortant that the child should not be oliowcil to advance too 
quickly, jet at the same time the encouragement of invalidbin 
by too prolonged rest is equally undesirable. It is sometimes 
difficult to be suro when this stage should begin. Kegular 
estimations of the sedimentation rate of the red cells at weekly 
intervals are helpful, for the child should not be allowed up 
until, the scdimeritation rate liaa fallen to normal.® Another 

• Katiwll's'* ffranuJo* ol di^lalin (gr nnr** cir iwirp n are loxif 

l>un tinotum of duntolin. Tim vnlor t*b Uigoxin 0 i*5 mpin , onro or 

A day, paoIi tnblet bping tbo oqui%*«liMi( of flfnmn minimi of (Im tinctun*- 

• Digoxin (Il.W. & Co )ii propamj fran>tl>p|(‘fl\eiof digitnliilanatainitritdof 
•ligitaUl tnirjntrea 

• Ily I’nyn«’i mrlhod iLani-tf, IWS, », “4) tito r«l normally •^'dinicnl 
{mijv j to fi mm. in wio hmw. Anything »Wvt> JO mm. ulioulil l« ron*t'trmd 
abnormal. Jii ai-tivo rarditu ilie fi{mfo may riw aa iia GO mm. 
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(Uffiuulty sometimes eucotmtered xs that the pul'Je rate, which 
has been normal so long as tbo child has been resting in bed, 
rises twenty or thirty beats per minute ev'cry time nn effort 
is made to start getting him up. This may be due to nervousness 
or excitement, and the best way of telling this is to take the pulse 
when the cliild is asleep, for if the rapid <lay piilse is due 
to heart strain the sleeping pulse will also be raised, but if the 
sleeping pulse is down to alxout 80, the rise in the day pulse 
can be discounted. 

The convalescent stage ia most conveniently managed at one 
of the convalescent homes especially intended for children uitii 
rheumatic heart disease,* where they can stay for many inontlL«, 
and meanwhile receive a certain amount of education, A system 
of carefully graded exercises is arranged, starting from complete 
rest in hed and ending with tlie child being up all day except 
for a mid-day rest. The complete course consists of about 
half a dozen grades, and the progress of the child from one 
grade to another Is checked by the effect on the pulse rate and 
on the weight. A study of children at these Homes sbon.s that 
occaaionally the heart signs entirely disappear, but more often 
the aim must l)c to establish a high degree of compensntjon for 
a heart in which signs of valvular incompetence pewist. By the 
time the chiUl returns home questions such as whether he is 
Qt to walk up stairs, to attend school, and to take part in games, 
should have been decided. When the heart lia.s been severely 
damaged attendance at a special “ Phj’sically Defective *’ school 
may be advantageous, if there happens to 1)0 one in the district. 
Othonvl^e it may be advisable to arrange for half-time attendance 
at school. 

During the convalescent period the diet should be as full and 
nourishing ns pos.sible. Drags in the oniinniy sen-'^ arc not 
required, but general tonics such as rarrish’s Food or equal 
parts of malt and syrup of iodido of iron may l)e given with 
advantage. 

Pnvtnlion. Tlic fourth phase concerns prevention, for the 
desirability of tliU Is obvious in a disease which gi%'C3 ri«e to 
so much crippling and in which complete cure is only seldom 
obtained. 

* In Iximlon (itHt tlio IIoiiiv Cbunltr* v<>nvii(f*s«^nt homra hav« br^n 

r»l8b)irtu«i for cbiMrrn witli dwtimafie n^rt tUtiras«: at CanlMlififi (L.C.C.) 
w)(l nrt-nlK-fNMl fL.C.C.). *l W'icltlMin «n(] KJIbum (u?id*r Inviib'J 
Cliiltlivn'* Ai<l AKoncVAtion). tii« CliiUlren’a llmrt Hom« «t LAnnnj;, and Kt. 
dolin’* Oj'pn-AJr Scliool for Hoj** « 
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Tlic frequency with which throat mfcctions' procedo riicu* 
matLsm raises the question of tonsilicctony’ as a preventive. 
It may be said at onte that removai of the tonsih with this 
object is disappointing, indeed out of 428 children with rijeu- 
niatism at Great Onnond Street, all of whom had had their tonsils 
removed, 30 per cent, began tlieir rheumatism at some tune 
subsequent to tlio opemtioii, and it occasionally Jiappeiis tlint 
the onset of severe carditfs follows eo closely upon tonsillectomy 
that one i.s for«;<l to conclude that (he oj)erfltion actually initiated 
the carditis. TJio tonsils and adenoids do not comprise tlie n hole 
of the l 3 ’inp]ioi(l tissue in the phaiynv, and sore tiiroats, suflicicnt 
to provoke rhetiiiiatism, maj* occur after a thorougli enucleation, 
and therefore tonsillectomy cannot possihl^' he a guarantee 
against the later development of rheumatic heart disease. The 
question of removing liie tonsils must be decided in rheumatic, 
as in other children, acconhng to the degree of impairment of 
the general health uhicli they arc causing. 

It might be thought tliat the interval of one to three weeks 
which often elapses between a sore throat ntul subsequent 
rheumatism should offer an opportunity for prcvetilion, the Boro 
throat acting a.s a uarning of po?.sibIc rheumatic sequok'. Much 
could probahl)' l»o accomphslicd if it became customaiy’ to 
keep all children under medical supervision for a month after a 
sore throat. During this {icriod the heart sliould be c.vnmined 
once a week for the presence of commencing carditis, for there 
is little doubt that the degree of damage to the heart would bo 
considerablj' lessened if the diagno-sis of carditis were to bo Jiiadc 
at its beginning. Supervision of this hort should not interfere 
with tlic child’s schooling, m fact it co\iM be well undcTlnkcu 
by the School JTedical Service. Recent observations at West 
Wickham Heart Homo and at the Clicjme Hospital for Cluldrcn 
have suggested that salicyjate.s given at the time of the sore 
throat and continued for a month afterwards inaj’ thwart the 
attack ot theumatiam, oi at any rate diminish its reverity. 
Aspirin is convenient for this purpose, 15 to 30 gj. lieing given 
dail^', provided that the child is in herl. This is ccrlninlj’ advis- 
able when a eoro throat arises in a child vGio is already' puiTcring 
from rheumatic heart disease, for the likelihood of n relapse » 
tlien verj’ considerable. Such relatively’ \»ig doses of aspirin 
are nut practicable for children who are up and about, an«i 
therefore should not be usetl for chUdren who, apart from tlicir 
pore throat, are otherwise hcnltiiy, although even for them 
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email doses sucli a's 5 gr. twice a day can be given with advantage. 

Finally, the fact that juvenile rheumatism is so miieli more 
common among tlm poorer classes indicates that measures to 
improve their living conditions should incidentally lead to a 
reduction in. the incidence of rheumatisin. Tho avoidance of 
overcrowding, and the cultivation of a higher standard of hygiene 
in such matters as frosli air, diet, and clothing, are steps in this 
direction, hut arc ideals to which n nation can onh' slowly attain. 


Bacterial Endocarditis (Ulcerative or Infective Endocarditis) 

This is a rare condition in childhood, and is due to the lodgement 
of bacteria on the cardiac vnivea and tho mural endocardium, 
where they give rise to the formation of soft friable vegetations 
from wliicli enihoji are ea.sily broken off causing infarctions 
in distant parts of the body. The majority of ca.scs are duo to 
streptococcal infection, but pnoumocoeei, staph^-Jococei and 
other organiama are sometimes present in«tead. The caasal 
organism can often bo cultured from tho blood. 

Tho course may be either acute or subacute Tho acute form 
arises as a rule as a compUcatlon of some severe infection such 
as pneumonia, empyema, or tonsillitis. The clinical features 
comprise a Iiigh swinging temjicraturo, sweats, rigors, severe 
nmemin, and as a rule loud cartliac munmirs wJjith may change 
their character almost from day to day, and arc likely to arise from 
botli aortic and mitral valves, and jmssihly the valves of the 
right aid© as well. Emboli ore common, and according to their 
site may account for pctcclual luemorrhages in the skin, an 
enlarged and tender spleen, lucmaluria if the kidney is nffocted, 
or sudden coma follo\>ed by parnlj-sis if the brain is involved. 
Tho emboli contain organisms, and therefore if the diseaeo lasts 
Jong enough abscesses may fonn at the site of infarction, but 
tho duration is usually a Bhort one,, and death occurs after an 
illncBs of a few weeks. 

In tho subacute form blood cultures u.5u.illy show the infection 
to bo duo to non-fia’inolytie slreplococoi. Tho source of the 
infection is often ob.<9euro, but may be from the tbroat or fTOiii 
septic toctli. This variety of cndocnrtHtis often grafted upon 
previous heart disea«!. cither rheumatic or eongenUnl, and h 
only met with in tho later years of childhood. Of 7fi cafes 
collcctod by Rost and Fi-scfior,^ none, was below five years of ago. 

’ Rost, \V, 1^, nnU Pjiw’ljrr A. K-, AntT. Jour, fiU, 36, ) 1 11 
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TJic Olivet is {I gra<Tual one, markcil liy j»rogrcsfiivo «cakiie^», 
Jo‘>s of weiglit, aiicl nn.Tinia. TIio tciiJi)enituro is iLsiinlly rawed 
two or tiiree degrees, sweating may Iw a prononncetl F}*mptom, 
and tliere may be sliortncsa of breath, EtuboU often occur in 
the fingers and to&s, where they may give rise to small roil 
painful nodes wliicli subside in h few days ; petechial ha'nior- 
riiages appear in tlie skin and muemis membranes, there may be 
retinal hemorrhages, and infarctions in the viscera may nccoiiiit 
for enlargement of the spleen, liminaturia, hfDmopt3’sis, or 
hemiplegia. The heart is enlarged, and if there has been previon? 
heart disease tlie murmurs may change in character or fresh 
bniits may appear. The course is a downhill one, and in spite 
of temporary remissions death occurs after an illnesa of from 
several months up to a j’ear or two. 

Tiie treatment in botli forms is mainly symptomatic. In tlvc 
subacute variety vaccines, intravenous elieniic.ats (tucrciiro- 
chrome, mcrcurj' i>erchloride, etc ), and Mood transfusions 
ma.v bo tried, Ttiut are usually disappointing. 

Suppurative Pericarditis 

Suppurative perioarcHiis la very much less common in childliocxl 
than rheumatic jicricnrditis, and is nlmo.st alwu^'s secondary to 
other acuto diseases such aa pnciimoma or osteomj'cUtis. The 
incidence is highest during the early years of childhood — of lOt* 
cases analysed by Foyiitoii, eighty.five occnrrcrl before the foiirtli 
year. At this ago llic majority arc due to the pncumococcv«, 
nhilo later on staphjdococcal infections are n more frequent 
cause. Tiie amount of jms varies from a trifling exudate in tlie 
mo-st rapidly fatal ca^es, to a large accumulation distending the 
pericardium. 

Symptoms. Tbcoii.setj8difficulttodctcct because the condition 
arises as an extension of di«ca.<»e in a child already gravely’ ill. 
Vomiting usually occurs, and there is likely to be a rise in tempers- 
turo and a disproportionate increase in the pul«e rate. Tlic 
complexion shows an increasing pallor or lividity ; dyspntra 
is iTiy* aiiparent, and there may be attacks of cj’nnosLs or eyncopf- 

Of physical signs pcricanlial friction is of the greatest import- 
rfnee; although if the pus rapidly accumulates frictions nia.T 
only he present for a few hours, and so are easily ovcrlooke<i. 
Next in imi>ortanco w an increasing area of cardiac dullness, 
extending upwanU as well aa laterally. There are two eign^ of 
particular value ; one w (bat the area of cardiac dnllnes'' may 
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extend well beyond the apex beat, and the other is a flattening 
oiit or disappearance of the normal acute angle between the right 
border of the heart and the liver. Delicate examination is required 
to detect these ei^, and they are especially difficult to elicit 
when pus forms in the pericardium as a complication of pneu- 
monia or empyema. 

As the collection of pus increases, the heart sounds tend to 
become more and more mwflled, anti the apex beat becomes 
softer and may even disappear, and there may be some bulging 
of tljo intercostal spaces over the heart. The shape of the cardiac 
shadow as seen on an X-ray film may be of considerable help in 
diagnosis, especially if there is an opportunity of comparing 
films taken on successive days. 

Treatment. The correct treatment consists of free surgical 
drainage of the pericardium. Simple tapping may he undertaken 
in orrlcr to verify the diagnosis before operation, but is not 
suflleient for treatment. Paracentesis of the pericardium may 
bo performed through the left eosto-xiphoid angle or over the area 
of dullness outside the aitcx beat. 

Chronic Adhesive Pericarditis (Pick’s Disease) 

This rare condition, first described by Pick in 189(5, con>«i‘>t'< 
essentially of a progressive constricting fibrosis of the pericardium, 
accompanied sometimes by plaques of calcification, and often 
associated with a more exten-sive adhesive mediaslinitis. Tuber- 
oidosis of the pericardium accounts for some of the cases, othej> 
begin os an acvito pericarditis due to some unknown infection 
Kheurnatic pcricarelitis docs not appear to he a forerunner, and 
the coudUion is clinically distinct from the much more comnum 
"adherent pericardium ’’ which occurs ns H part of rheumatic 
heart disease. 

The symptoms arc due to the embarrassment of the ennhae 
action, the heart being encased in an unyielding sheath. Chronic 
enlargement of the liver and persistent ascites arc usual feature**, 
to uliich may ))e addcrl severe shortness of breath, turgescence 
of the veins of the neck, and widespread redema. IIjo heart 
is not enlarged, and the ahrence of bniit.s helps to diflerentiate 
the condition from chronic rheumatic i»cricanlitis. When calcified 
plaques form in the pericardium. X-ray examination of the chest 
will assist the diaguosU. 

The coun-e is spread ovcrFei’cralj’cars, but Isn slowly doHnhill 
one. Kncmiraging n*sults have, however, l)cen recently reported 
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by White ^ follow ing upon resection of much of the thickened 
pericardium. * 

Idiopathic Hypertrophy of the Heart 

Under this name Horrland has described instances in young 
children in whicli jlilatation and hypertrophy of the heart hare 
occiirrc<l without obvious cause. The condition has I)cen found 
in still-bom infants, but more often life continues for months 
or a year or tu o, and at first there may be nothing in the clinical 
liistorj* to attract attention. Later on attacks of cyanosis and 
hreathle.ssne83 occur. Kx&mmatiun shows only the signs of 
a considerably cnlargetl heart. 

Post-mortem e-rainmation reveals diffuse hypertrophy of the 
heart, affecting all chnmbem, so that the organ may weigli two 
or three times the normal. The endocardium is unaffected. In 
some instances the enlargement is due to the myocarditira being 
packcfl with clycogen and the comlition sliould then be regarded 
as part of Von (Jierkc's glycogen;btorngo disease (see p. 201) 
rather than as an idiopithic <Usoitlcr. It is nL«o ncressarj’ to 
exclude cnarctalion of the aorta as a possible cause. 


DISEASES OF THE VESSELS 
Essential Hypertension 

This is almost always o <lisen83 of adult life, but isolated 
imstancM have been reporlwl in childhood. The iilneja runs a 
course of a year or two, the eymptoma consisting of severe 
headaches, bouts of vomiting, and cerebral attacks accom- 
panied liy coma or fits, and followed by temporarj’ blindness or 
paralysis. Examination of the retina) may show llame-filiaped 
ha‘inorrhage.s, patches of pile exudation, ond swelling of the 
disc-s. E^ddonco of kidney nirolveiucnt is indicated by albumin- 
uria,and perhaps ha;mnturia,aodftlawered power of CQurcntratiog 
urea. The blood pres.suro is iiu-nriably raiseil, and may be over 
20 (v mm. Hp. 

The main pathological feature cousis{.s of hypertrophy of 
the i»)dia of the small ortcries, tUo vesaels of the kidneys being 
nffectotl simply as pari ofn more widespread cliango. The norlA 
and large artcrie-s may show atheromatous p.atclics. 

Isolateil instances Ims'O also lH?en recorded (Lightwood 11*32) 
• Wliite, I*., /xinrf/, iba.S, M. fiSH. 
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i« which vascular changes suiiihir to those descrHied ha\o 
been associated with widespread calcification of the diseased 
vessels, making them hard and shotty to the feel, and easily 
identified in an X-ray film. 

Aneurysm 

Aneurysm of the aorta and large arteries ]•» very exceptional 
in children, the few cases on recowl being usually associated 
witli malformation of the large arteries, especially aortic coarcta- 
tion. Septic and embolic arteritis and atheroma arc rare causes. 
Instances have been recorded (Evans, Sheldon, J. H.) in wliich 
the aorta has considerable expansion duritig life o\\ ing to a 

high blood pressure, so much so as to give ph3‘sical signs of an 
aneurysm, and yet after death it has been found to have returned 
to a normal calibre. 


Raynaud’s Disease 

This also is a rare condition in ebildhomi, although instances 
have been recorded in infants of onlj' a few months old. The 
clinical picture consists of recurrent attacks of va-scular sjmsm 
nlTecting the fingers or toes, wliich at first become ryanosrd. 
Bwollen, and painful, and later are cold and insca«itive. Kccoverj- 
usually occurs after a few lioiirH or daj's, but in more severe 
instances gangrene of the extremities may result. The condition 
Is general!}' sjuimotrical. . 

The cause is uncertain. Exposure to cold is a factor, and 
chronic toxlcf absorption from tho bowel may also play a part. 
Occasionally the attacks are associated uilh hoMnoglobinuria, 
ivhich should ahvays prompt on cxomi/tnlion for congenital 
syphilis. 

Treatment consists of warmth to the extremities, attention to 
tho general health, and anti-syphilitic treatment when there is 
evidence of that infection. 
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DISEASES OF THE BLOOD, SPLEEN, AND 
LYMPHATIC SYSTEM 

DISEASES OF THE BLOOD 
Introduction 

CoNSiDEBADLE alterations take place in the cytology of the 
blood during the first few weeks after birth, indeed the nornwl 
adult •characters are not entirely assumed for some years. At 
birth the red cells number from 6 to 7 million pet c.mm., and 
the hamoglobin stands as high as 140 per cent. Of the red cell<, 
a high proportion are nucleated— a feature which is normal to 
foetal blood. During the first ten days a rapid destruction of 
red cells takes place, so that by the end of this period the red 
cell count Los fallen to 4J to 6 million per c.mm., the destniction 
being largely at the c.xpcnsc of the immature nucleated forms. 
One effect of the hjcmolysls is to cause a tempomry rise in the 
bilirubin level of the serum, which accounts for the brief jihysio- 
logical jaundice so common during the first week after birth. 
An exccfcsive destruction of red ccUs is likely to occur in infants 
bom prematurely, and in those of low Lirtb-wcight, and may 
lead in a few weeks to a recognisable degree of anromia. 

The hemoglobin also falls rapidly after birth, reaching d* 
lowest level at the end of the second month. At this age A 
averages in breast-fed infants about 73 jwr cent., and remains 
at this level until the second year, uhen it gradually ri.*^ t® 
about 80 per cent.* Tlio ha?moglobin levTil tends to bo a Httlc 
low or in artificially reared infants than in those fed from tliohrcast. 

During the first five or six years the white cell count is higher 
than the normal adult level, and except for tlie first few days 
after birth the excess of white cells is nlmait entirely due to 
lymjihocytes. Within a day or two of birth the white ct-lb 
number up to 25,000 per c.mm. By the end of the first ;iear 
they have fallen to 15,000 per c.mtn,, of which 00 to C5 per cent, 
are lymphocytes. By the fifth or sixth year the count 

* 51acV*y,ir.M.ai..^rtA,/>M.CA.'W., 1M3,8, J2I. * 
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fallen to about 10,000 per c.iiim., of which about 40 per cent, 
are lymphocytes. 

The reticulocyte count, the numl»er of blood platelets, the 
fragility of the red cells, the coagulation time, and the bleeding 
time are the same in children as in adults. 

ANAEMIA 

AnaJinja implies either a reduction in tbo number of red cells, 
or a diminution in the amount of htemoglobin, or a mixture of 
both. In order that the red cells shall be maintained in normal 
numbers and that lucmoglobin shall continue to bo formed, the 
bone marrow must be actively engaged in forming large nucleated 
primitive red cells (megaloblasts), and converting them through 
the stages of normoblast and rcticulocj'tc to the fmi^^hecl article — 
the erythrocj'te or red cell ; for this to take place a factor must 
he present which is fomred by the combination of an intrinsic 
element present in normal gastric juice uith nn extnnsic element 
which is closely allied to vitamin Bj, nntl in addition there 
must bo an adequate supply of iron, copper, vitamin C, and 
thyroxin. * 

Broadly speaking, anasmia may be brought about in two wrt>t>. 
cithoi' from deficiency of one or more of the elements ncce^'.sary 
for blood formation — deficiency anicmia j or from exoci'sive 
destruction of red cells — lixmol^'tic ana-'mia. The nna*tnias of 
childhood classified in this way are disposed in the two groups as 
follows 

AtKrr/ti^4 

XiitrittonAl nnii'mia. 

AiiiPtnia of prematunty. 

Ann'mia of scuny. 

Ansomia of coiliAc disease. 

Oalcosctcrotic nnffiinin 
Aatemia of leuksmia. 

I’emieious anaemia. 

Aplastic ana?mia. 

In a classification of this sort there is bound to be a certain 
amount of overlapping ; for instance, the anfcmin of prematurity 
Is in part hatmolytic ns well os in part a deficiency ananniaf and 
there is n large group of nrurinic rowhtiooR, usually dcsignat^l as 
^ee«ndary nnremia, such lu* tJio anaunia nccompanying acute 
rheumatism, dipiitherio, omi ►eplir or toxic stales, which may 
liclong (o l>oth groups. 


CoHin'nitoI hti-molytio aiui-mut 
Acme hamolytic onremm 

. (I.otk'rir). 

Von Jak^cli’s Hrin-tnia. 
Acholiim jaundice. 

Cooley’s on^mio. 

Sicklerccll nnmmia. 
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DEFICIENCY AN/^JMIAS 
Nutritional Anzcmia 

This type of nnasinia is clmracterisccl by a great reduction in 
ba:moglobin, wliich may fall as low as 30 or even 20 per cent., 
vith a low colour index, and ia due to an insufficient supply of 
iron, and probably cop|)eras well. In a prerious chapter tho low 
iron content of human and cows* milk has been pointed out, 
and until other iron-eontaiiung foods come to form n regular 
part of the diet the infant has to rely on the stores of iron 
accumulated in tho liver during fcetal life. If the stomgo is 
inadctpiate, through such causes as im iron deficiency in the 
mother, turn pregnancy, or premature birth, the infant is likely 
to develop nna?mia within a few months of birth,*and tho greater 
the slmrtage of iron the catlicr will the aiuemia appear. Or a 
shortage may come about becftii«o a purely milk or cereal diet 
is continued too long, and iron-containing food.s.liko meat broths 
and green vegetables arc not given ; amemia is tlien likely to 
become apparent before the end of tho first year. 

Symptoms. The outstanding symptom is pallor, which varies 
from a slight palenes.? of the mucous membranes to the most 
sovero hlancluug Tlio spleen can sometimes be felt one or two 
fingershrcndtli below ibo costal margin, but neither tho liver 
nor iho lymphatic glands arc enlarged. Tho physical develop* 
inent is not appreciably iinpaireil and tho weight is generally 
normal. One result of the ana?mia is to rentier tho infant more 
linhlo to catarrhal infections such as bronchitis and otitis nictlia. 
Tho an.Tinia of rickets is also iiutrilional, and is due to tho fact 
that a diet which is likely to c.vuso rickets is also likely to !« 
deficient in iron. 

In eevere instances tho red cells may bo con-siderably rcthiccd 
in number, aUhotigh never to the same degree as tbo li.-cmoglobin. 
lliey are also smaller than normal, and tho ana?mia is therefore of 
tho “ hyjxjchromic microeyfie ” type. 

Treatment. Tlic essence of treatment is to mi«e tho bioni^' 
globin level by supplying iron. Tho response to treatment 
very satisfactory, nn<l even when the an.'emia apjwars profound 
a etdlvdy recovery may Ixj confidently exi>ccte<l. Of the variow 
preparatioas of iron, iroiinnd ammonium citrate is one of the 
grs. 2 to r> being given thrico daily in a simple mixture ^ such os : 

* TIw* In.n pri-pamtion paa poiivpnfcnilv Jx* n<M«t lo itii* 
lIipinoliK' (Cow nnil Cialo] n a alnnl niilli. with ailrln] iron. 
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R Ferri et aniraon. citratis gr, 5 
Glycerin m. 10. 

A<iua ftd 5 *• 

Ferrous sulphate (gr. 3 ter die) or induced iron (gr. 1 ter die) is 
also satisfactory. Of course the iron will darken the stools, 
and the mother should he warned of this, 

Tljo important part copper plays in enabling inorganic 

iron to be built up into hiernoglobin has recently been realised, 
and it is of interest that a stora^ of capper parallel to that of 
iron, although in much smoUer amount, is accumulated in the 
fojtal liver.* Fortiinatcly, mast iron ores contain traces of copper, 
and therefore medicinal preparatioiw of iron usually' have traoe.s 
of ropjier in them as well — tliia wa.s so in 80 per cent, of j)rc- 
paratioiw of iron.® It occ-a.sionally happen-s that treatment 
with iron seems to bo without effect, and it then probable that 
the preparation of iron is copper-free. To avoid this a minute 
doso of copper sulphate (gr. to ,|n) tnay with advantage 
ho added to the iron prescription. 

^Vhilo the treatment detailed above will cure nutritional ana>mla, 
it sliouUl bo supplemented by ensur^ig that iron-containing 
foods arc added to the diet. An ounce or so of bono-and-vegetablo 
broth (for preparation see ]). C8) can bo given daily to young 
infants, and the iron content of the broth will be enhanced if 
prepared udth bones that liave small piece-s of meat attaeJicd to 
them. A valuable broth may nl.«o be prepared by simmenng and 
’straining finely minced fresh liver, tho virtue of the broth depend- 
ing on it« iron and not on any specific property of the hver. After 
six months of age a dessertspoonful of purwl spinach or sieved 
green vegetable may be given each day, together with raw meat 
juice. 

Transfusions of blood are seldom nccc.‘y*nry, but if tho ana'mia 
is profound a small transfusion may lie given at tho outset of 
treatment. 

Ansmla of Prematurity 

The destruction of red cells and reiluction of hrcmogluhin 
nhich normally takc« place at birth coniinuca in t)jo prematurely 
Iwm infant for pome weeks, until after two or three months (he 

‘ lUmacp. J. H., SlwWon.W., l’rc^tf,l!r<yi «■/ tht Iloyal 

n. vot. H3. iwi. p. nos, 

• Slw-tlim J J| 11 , Qunrt. Jour, .rft'f., 

1 . I. 135 
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red celLj may l>e as low as 3,000,000 and the hsemoglobiu ho down 
to 50 per cent. It is difficult to say why this should bo, hut at all 
events the mere fact of prematurity implies a fcetal storage of iron 
below the normal, nnd, >vhen once the anreinia has been produced, 
although the red cell count slowly rises the hsemoglobin lags 
behind and the clinical picture becomes similar to that of nutri- 
tional amemia. 

Tlie treatment is the same as for nutritional anjcmia. In a cose 
of any severity a small blood transfusion may be given. 

Anretnia of Scurvy 

Antcmia is often nn early symptom of scurvy, although its 
significance nio}' not be appicetated until other moro po'^ilive 
evidence of the dl«ea '!0 has ap|)cared. The blood picture is 
.‘'unilar to that of nutritional nnjcmin, but therapy with iron 
alone is ineffective, altliough when ritamin C is given in com- 
bination with iron the blood picture mpidly improves. 

Anaemia of Cccliac Disease 

Atuenua is a very constant symptom of cmliac disease, and is 
nearly always of the hypJlhromic nucrocy tic typo, being similar to 
other nutritional anaimios. and responding to iron therapy. 
Instances, have, however, l>cen recorded in which the colour 
index has been ti(i to unity and the mean diameter of the red 
celU lias been increased— UyiKirchromic mcgalocj’tic aiuomia. 
Parson.? found 3 e.vampics of this type of amemla in 10 instance.'* 
of cccliac disease. The treatment of this particular form of antemia 
lies in giving vitamin Jl, a suitable preparation being a lea- 
spoonful of inarinite tliree timc« a day, together with desiccated 
gastric muco'»a. In practice, if iron therapy prove.? ineffecth'e in 
overcoming the amcmia of ccoliac di?ca,se, treatment with vita« 
min D should then bo craploy-eil. 

Osteosclerotic Ancemia and beukaemlc Anaemia 

Any generalised disease whicli invades tho bone marrow 
maybe expected to produce amcmia by crowding out tho blood- 
forming elements. In the rare condition of osteosclerosis fmgilLs 
gcneralisata {Alhers-Schonberg disea.se) dp.«cribpd on p. 0l3, the 
bone marrow gradiiiilly lieromps cncninched upon on«l conVPrted 
into solid bone, with rcaulting severe oiianni.a. The gnivo ansemi.? 
that occurs in Iciikamiia i< explicable in tho same way hy the 
marrow being packed w ith tho Icukiemlc cells. 
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Pernicious Anaemia 

Altlioiigli poniicioiis nno^tnia is n fairl}* common form of 
deficiency mupinia in nduhs, most authorities agree that it- does 
not occur in childhood, tho evidence of the reixjrtod cases not 
lieing Bufliciently convincing. The criteria rcquireil to supjiort a 
diagnosis of jHsmicious anaemia should be : — 

(1) Hyperchromic megalocytic anaemia, that is to say. an 
anaemia in \vhich the colour index is up to or above unity, and the 
average diameter of the red cells is mcrea.sed. (2) Achlorhydria. 
(3) A response to treatment by liver or gastric mucosa a.s .shown by 
a rapid rise in the reticulocyte count. There can be no doubt that 
pernicious anmmia is very rare in ehildhood, but isolated instances 
have been recorded, the yoimge.st being Faber’s ' case in an 
infant aged nine months. 

Aplastic Anaemia 

ThLs condition is characterised by progressive nniemia witlmnt 
any evidence of repair on the part of the bone marrow — there is 
no reticulocytosis, and except perhaps in the early stages there 
aro no nucleated red cells in tho circulation. In many cnhcs the 
eauFo is unloiown *, in others there is a preceding acute infcetioti 
such a« tonsillitis, or tliero may be a focus of chronic infection »i 
tho throat or eUewlicre, in which case tho blood-forming ccnt«- 
have presumably been destroyed by infective or to.vic mJluenec'* 
A similar condition is known to follow i)oisomng by benzol oi 
trinitrotoluene, and to occur after over-exposure to X-ra>s At 
post-mortem examination the marrow of the long bones is hloud- 
leas and yellow, and there arc no accunmlalions of ha?mo«idpnn 
in the tissues. 

Symptoms. The onset is as a rule in"tdioiis, and the child i- 
likely to bo brought on account of increasing palenc.s.s, listlp=‘:nc‘.-'«, 
giWi'mcs.s, ors’iior’ine.ss o'l *Ureafb. Tna’t n severe iVgrce o1 auauiniv 
is present i.s at once apparent, the child looks waxy* and blanched, 
and there may already lie petechial hjeinorrIingC“< in the skin, 
ltu«tdo the mouth, and on the retina, llie liver ami sjilecn may 
be fiUgbtly enlarged, (he latter ju«t projecting lieyond the cosksl 
margin. Tho temiicratiire is often raised two or three depre*':*. 
As in any ficrero nnamiin, tho heart may }>c dilated, it.s mlo 
increa-sed, and o systolic murmur may be audible at the ajicx ami 
base and over the vessels in tho neck. 


^ U. K . Amtr, Jour, Di*. ChM.. J02'>. 3f 
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Examination of tlie WtMxl reveals a profound degree of ameniia, 
Tlie red cclU may imml)cr less than 1,000,000 per c.mm. anti the 
hicmoglobin may ijo belo%r 20 per cent. A.'t a rule tfie wliite cells 
are also low, counts of from 1,000 to 5,000 per c.mm. being usual. 
The absence of normoblasts and rcticulocytc.s confirms the 
diagnosis. 

Diagnosis. This is made on iho cUaractera of the blood picture, 
and on the lack of response to treatment. The diiTerential 
diagnosis from the acute hremolytic anxmia of Jjederer turns 
largely on the effect of blood transfusion, which in the latter 
condition is curative and evokes a rcticulocytosis mrd normo- 
blastic response, but Ls merely of temporary benefit in aplastic 
ano'mia. There may also be difficulty in distinguishing aplastic 
anajmia from leuka?mia, especially the variety called “ aleiik.Tmic 
leuk.'cmia,” but in the Latter the spleen and superficial lymphatic 
glands are enlarged, normoblasts ate ustmlly present, and the 
differential w’hite count shows a relative e.xcess of loukauuic colU. 

Treatment. The outlook is thoroughly bad, and the course is 
seldom longer than one or two months. The administration of 
iron, bono marrow preparations, and liver is without effect, 
lllood transfusions eeldonl give any but the most fleeting benefit, 
but if there Is any evidence that t!»e bone marrow has been 
stimulated by them, as Indicatcil by tho appearance of reticulo* 
cyles or nucleated red cells in tbc circulation, small repeated 
transfusions should be given The effect of transfusion of blood 
should be carefully watched before hope is abandoned. 

H/EMOLYTIC ANAEMIAS 
Congenital Hsmolytlc Aneemla 

Tiiis form of amemia is due to excessive lia^mnlysw fahing- 
place at birth and for o few weeks nftenvards. Ilcfcrencc to it 
lias already been made in connection with icterus gravis 
neonatorum, where it was pointed out that recovery from the 
jaundice is often follow ed by se%’erc niuemia. In other cases there 
is no history of jaundice, and tho child is first seen when 
about n month old on account of anremia. The position is that 
jaundice occurs when tlwj haemolysis is so rapid that tho infant 
is unable to excrete tlie exce.ss of bilirubin quickly enough, w Idle 
when the hicmoIysH Is Ie.«s acute but more jiersistent, onaemm is 
the first symptom, but the underlying proecs.s Is csseiitblly tho 
same. 
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Examination of tlm blood sho^re a hj’percliromic anemia, the 
roil colls being retlucetl to a relatively lower level than the Inemo- 
globin. They may fall below 1,000,000 per c.mm. That the 
blood-forming centres are attempting to combat the anromia is 
indicated by a considorablo reticulocytosts and by tho presenco 
of numcrons nucleated red cells in the circulation. Tho spleen 
may bo considerably enlarged, and tho urine contains an excess 
of urobilinogen and urobilin. 

In fatal cases tho bono ruarroiv has tlie apjxjarnnco of having 
been the scene of great activity, and extra-medullary centre.^ of 
blood formation are found in the liver and spleen (erythroblastosis 
fcetalis). 

Treatment. Recovery depends on making the diagnosis 
of tho tyj)o of anromia early, and then giving whole blood cither 
intravenously or intramuscularly. Apart from a history of 
Jaimdlce, tho characters of tho blood picture — a hyperchromio 
nmcmia with rcticuiocytoaiK and an erythroblastjcmia — are 
Buffioicnt to establish tho diagnosis. The giving of blood is urgent. 
It is heat given as a tiTtn-sfusion, which should bo repeated every 
foiirtli or fifth <lay until tho blood picture approaches tho nonnal. 
If the toclinical difiicuUics of transfusion in so young a subject 
caimot bo overcome, a daily injection of 10 c.c. of whole blood 
should be given deeply into the muscles, and should bo continued 
until tho blood picture alums a progrcaaive imjwovemcnt. There 
Is, of course, no need to ly|K5 the donor's blood when it is given 
intramuscularly. 

Acute Haemolytic Anaemia (bedcrer) 
niis is n type of anromia which wo.s first recognised lus an entity 
by Lcdcrcr ^ in 1925. It affecta Imth children and adults, and 
lievclops very rapitlly, so that within two or Hire© weeks tho red 
count may be ns low n.s 1,000,000 per r.mm. and tho lucmoglotiin 
is reduced to an almost equal extent, tho colour index being up 
to or Blightly above unity— in other word.s, the anromia is hyi)er- 
chromic. Tim presence in tho circulation of reticulocytes and 
nucleated red cells indicates that tho marrow’ is active, while . 
tho hromolvtic nature of tho aiucmia Ls ahown by an icteric lingo 
of tile skin, umbilin in tbo urino, and soinctinies biJirubinuria. 
I/sucocytosi.s may occur, figures as high as 45,000 per c.mm. 
having boon recorded, 'fhe spleen is usually p.alpablc, pcterhwl 
» M.. Amrr.JmKytfKSf., 170 . r.«i. 



DISEASES OF THE BLOOD 


44 1 

Exnniiimtioii of the blood reveah a profound degree of nna?iiuft. 
The red cells may number leas tluin 1,000,000 per c.Jmu. ntul the 
Ijajuioglobin may be below 20 per cent. As a rule the whito cells 
are also low, counts of from 1,000 to 5,000 per c.mm. being usual. 
'XIiB nl)seJiee of nom\oblasts and reticiilocytca confirms the 
diagnosis. 

Diagnosis. Tins is made on ibo chsmetors of tbe blood picture, 
and on the lack of response to treatment. The differeutial 
diagno'us from the acute h»inol3'lic anaimia of Ivctlercr ttmis 
largely’ on the effect of blood transfusion, which in the latter 
condition ia curative and evokes a reticulocytosU and nomio* 
blastic re.^ponse, but is merely of temporary benefit in aplastic 
aniemia. There may also be tUfficulty in di'^tinguisliing aplastic 
anceraia from leukoimia, especially the variety called “ aleukfcmic 
Icukiemia,” but in the latter the spleen and superficial lymplmtic 
glands are enlarged, normoblasts are usually present, and the 
differential nbite count shows a relative e.xcess of Icukrcmic cells. 

Treatment. Tlic outlook is thoroughly bad, and the coui;se Is 
seldom longer than one or two months The administration of 
iron, bone marrow preparations, ami liver is without effect. 
Wood transfusions icldonj give any but the most fleeting bceiofit, 
but if there is any evidence that the bone marrow has been 
stimulated by them, as indicated by the appearance of rcticuJo* 
cytes or nucleated red cells in the circulation, small repeated 
transfusions should be given. The effect of tramfusion of blood 
should be carefully uatebed before hope is abandoned. 

H-CMOLYTIC AN/EMIAS 
Congenital Hsemolytic Anaemia 

This form of anxmia is due to cxccMiTO hjcmolysis taking* 
place at birth ami for a few weeks afterward.s. Kofercnco to it 
has already Ijcen made in connection with ictenw gravis 
neonatorum, where it was pointed out that recovery from the 
'/wiiTdri^o'js'cfl'a'itW^ivwr-i&’oyBcveru ametma. ^n ofiier casesV/aTU 
is no history of jaundice, and the child is first seen when 
about a month old on account of ansemia. The position is that 
jaundice occurs when the hasmolj'sis u so rapid that the infant 
is unable to excrete the excess of bilirubin quickly enough, while 
when the harinolysis is less acute but more jx;r!si.stent, anaunia i« 
the first symptom, but the underlying process is civciitjally the 
same. ‘ 
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Examination of tlio blood sliows a hj'pcrchroraic anromia, the 
red cells being reduced to a relatively Io^^er level than the ba;mo- 
globin. Tlioy may fall below’ 1,00*0,000 i)cr c.mm. Tljat the 
blood-forming centres are attempting to combat the anrcmia is 
indicated by a considerable reticulocytoeis and by tbo presence 
of numerous miclented red cells in the circulation. The spleen 
nmy bo conaitlerably enlarged, and the nritio contain.? an excess 
of urobilinogen and urobilin. 

In fatal cases the Iiono marrow lias the apiiearance of Jianng 
been the scene of groat activity; and oxtra-mcdiillary contre.-i of 
blood formation are found in the liver and spleen {cr} throbkstosis 
fcetalis). 

Treatment. Recovery depends on making the di!igno''ia 
of the type of ana;mia early, and then giv’ing whole blood either 
intravenously or jntmmnscularlj'. Apart from a history of 
jaundice, the characters of the blood picture — a hypcrchromic 
anaimia with reticuiocytosis and an erytliroi)icu.tfeniia — arc 
BufTioient to establish the diagnosis. The giving of blood is urgent. 
It is best given as a transfusion, winch should bo repeated every 
fourth or fifth day until the blood picture approuciies tbo normal. 
If the technical dilTicultioa of transfusion in bo young a subject 
cnimot bo overcome, a daily injection of 10 c.o. of whole hlood 
should bo given deeply into the muscle.s, and should be continueil 
until the blood |ueturc showa a prop'essirc improvement. There 
is, of course, no need to typo the donor’s blood when it is given 
intramuscularly. 

Acufc Haemolytic Anicmla (Lcdercr) 

This i.s a type of aiuemia which xfixa firet recognised ns an entity 
by Letlcrcr ^ in 1025. It aflccls both children and adults, and 
develop.? very rapidly, fio that within tivo or threo weeks tbo red 
count may be as low as 1,000,000 per c.mrn. and tlio hienioglobin 
is reduced to an almost equal extent, the colour indc.x being up 
to or slightly above unity — in other words, the aniemia is hyi>er' 
cliromic. The presence in tbo circulation of reticulocytes and 
nucleated red cells indicat«i that the marrow i.<i active, while 
tlie h.Tmoh*tic nature of the nnwmia is shown by an iclerlc tinge 
of tbo skin, urobilin in the urine, and soroctimc.s biliniblnuria. 
Txjucocytosis may occur, figures na high n.s 4.'*, 000 per c.mm. 
having |)cpn recordcil. 'Hie spleen is usually p.alpab!e, j^tcclual 
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Iiannorrliages and bruising may appear in the skin, and the tem- 
perature is likely to be raised a few degrees. 

Treatment is an urgent matter. The beneficial effect of bloof.1 
transfusion is usually etrikiiig, for after a single transfusion the 
marrow responds rigorously, as Is shown by the sharp rise in the 
reticulocyte count. Small transfusions should then bo repeated 
nt mterrabi of a few daj^, until the blood picture approaches 
normal. 

The cau.se is not definitely kno%rn, bnt symptoms of acute 
intestinal dLsturbance such ns vomiting or diarrheea may occur 
at the onset, suggesting that the bone marrow may be injured 
by some toxic-infective process. Parsons ' has suggested that 
the acute hajinolytic amemia of Lederer and aplastic anaemia arc 
e.«sentialJy one and tlic same disease, re.sponse to treatment in the 
one case and not in the other being a reflection of the degree of 
injury sustained by the bone marrow. 

Von Jaksch's Anamia (Splenic .■\iwoi«ia of Infants ; Ananivin 
Pscudo-leukiemift Infant urn ) 

-Much controversy has centred round thl-j coiiditioti, some 
holding it to be a separate disease-entity, others maintaining 
that it is simply the result of any prolonged injurj’ to the blood- 
forming organs. It has no relation to Icuktcmia, nor to the 
splenic nnsmia of adults (Banti's disease), but should probably 
be regarded as a subacute fonn of hsemolytic ansernia brought 
about by various to-vic or infccth'c proccsse.s. 

Symptoms. Tlie ago Incidenoc lies between six months and 
three years. The condition has been several times recorded in 
both of twins The on-'ct is imiidioti.’;, and by the time the child 
Is brought for examination the complexion is already very pale, 
aiul the liver and spleen arc cnn.«idcrably enlarged, especially the 
latter, w Inch may occupy almost the w hole of the left half of the 
abdomen. Both organs are smooth, firm, and free from tendcr- 
nes.s. llie tcmiierature is likely to Iks raised two or three degrees, 
hut apart from the atwmia the amount of general disturbance is 
slight, and the child is usually plump. Signs of rickets are often 
present, and occasioiiaHy the AVop-seemann reaction is positive, 
but there is no good evidence that cither rickets or syphilis arc 
directly causative. (Edema, purpuric ha?niorrhages into the 
skin and mucoiw membranes, ami loud ha?mic bniits may nil be 
present In the more .severe cases. 

> rnrsons.I. G .nn.l JtftwV.t-y, J. C. WrrA />t* CVjiW. 1033, 8, JSr. 
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TJic blood picture fcliowa tho red ceils to be reduced to 1 to 2 
ndlHofi per c.mm. and tho h^einoglobiti is at a correspondingly 
low level, tho colour index Iniing usually below unity. Kucleaterl 
red cells, poikilocytosis, and |)olychromasia are commonly seen in 
the blood film. Tho white cell count is mised, and is often between 
30,000 and 40,000 per c.mm,, with a relative lymphocytosis. A 
typical feature is the presence of jnyelocytc.s up to 6 or 8 per cent. 
— never Idgh enough to cause confusion with leuka?mm. 

Prognosis. Tliis is much better than the appearance of tbe 
child would lead one to suppose. Roughly two-thirds of the 
cases make n gradual and complete recovery, although tho spleen 
may remain palpable for several years. Death Ls usually the 
result of intcrcurrcnt broncbo-pncuinonia or diarrheea. In fatal 
eases the fibrous tissue of the spleen is iricrca.sed and the eap'side 
is much thickened, the bone marrow is hyperactive, ami c.vtra- 
meduUar}’ centres of lucmoiwicflis may be prc'scnt in the Uver, 
kidney, and elsowhero. 

Treatment. Thcte is no specific treatment. Such gcncnil 
mcosnrea as rest, fresh air, sunlight, and a nourishing <liet are 
iiai>ortaiifc, and if there ia oridence of rickets or syphilis the 
opproprlato treatment should lx* actively pursued. Iron— a^ 
iron and ammonium citrate (gr. 6 ter die) or reduced iron (gr. 2 
ter dio) — should bo persisted with, and may bo comhined uitb 
one or two minims of Fowlor’a solution (liquor arsoniralls). 
Blood transfusioms are of benefit in severe cases, but splcneptomy 
is too great a risk to be justifiable, nor is it indicated, seeing that 
recovery usually occurs without it. 

Acholuric Jaundice 

Acholuric jaundico i«t frequently l)oth hereditary and familial, 
aflecting successive children of a family, although holateil 
instances also occur. Boys and girls arc equally lialile to be 
affected. 

Tho symptoms are brought about by e.xcessivo de-^tniction of 
red eells, although it is uncertain why iicemolyeis takc.s place. 
The fragility of the red cells is increased, as may be shown by 
Bubmitting them to various strength'* of hypotonic saline Bolution. 
Red reUs do not normally l>egm to hajmolyse until c.tj>oscd to a 
saline solution of a strength of O-JS per cent., and hemolysis is 
complete in a strength of <1*35 per cent. In acholuric jaundice 
hfcmolysis liogina in saline solutions of n strength much nearer 
that of normal saline — in severe cases h."emolysis may l>e )miuec«i 
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in inline nt a btrength of 0*0 jtcr cent. Cockayjie lias iiointcd out 
tlmt tlic fragility of the red cells, as tested in this way, cannot 
ahwnyri be demonstrated, nor does it explain wliy tlie corjmgcles 
should bo fragile in the body, Tchero they aro not submitted to 
hypotonic saline. He suggests some inborn defect of the red 
cells rendering them unduly susceptible to the rctl-cell-destroying 
mechanism of the spleen. 

Symptoms. Jaundice may bo at birth or appears 

shortly afterwards, and so may at first be confuted with the 
phj'siological icterus of the newborn, although its persistence 
will soon rule out the latter. In other children the jaundice docs 
not make its first appearance for several years. A n^al feature 
is for the jaundice to deepen at intervals, ami at such times the 
child may be sick, drowsy, and iU, while between times, except 
for a blight icteric tinge of tlie skin and conjunctiva?, the child 
may appear healthy and wen-nouri.s|jod. In others the jaundice 
may completely disappear in the iiitcn'als between attacks. 
The jaundice is ha)tnolj’tic in origin, and the stools remain bile 
coloured. The Van den Borgh test give-s a positive indirect 
reaction. Whether the urine contnina bile pigment or not dcpeiuU 
on the depth of jaundice ; the urine is usually high coloured 
owing to uTYibilin, hut only contains bile jiigmcnt during the 
more severe o.xacerbotion.s. 

Anirmia is usually present, and may sometimes bo n much 
more .prominent symptom than joimdieo. Thus in a girl aged 
nino years the first symptom wa-s a sudden anmmic crisis in 
which tho red cell count fell to 1,040,000 jicr c.mm. Aturmla is 
geneniUy more severe when the db'case appears in infancy. The 
leucocytes are not afleeted. 

The spleen in enlarged, extending two nr three fingorsbreadlh 
below the costal margin, and is smooth and firm, and the liver 
may also be slightly cnlargwl. 

Diagnosis. A hntory of recurrent attacks of jaundice should 
always suggest the condition, and should lead to an examination 
of the fragility of the rcrl cells in order to confirm the diagnosis. 
A history of jaundice in otlier memberw of the family, the preseneo 
of bile in the stools throughout tho attacks, and tho enlarged 
spleen are other features that aid the diagnosis. 

Prognosis. Tlie outlook os regards life i.s favourable except in 
infancy, when the severity of the onjemla may make the prognosis 
grave. Otherwise tho condition is compatible with long life- 
As in adults, so in children eholelitluasis may l)e a complication. 
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Treatment, lloiiioval of the spleen ofTcre the only pnwpcet of 
cure, and the oixiration should lie recommended Mlion the attacks 
of jaundice are cither frequent or severe, or wl>en the anamiia is 
of a degree aufficient to cause invoUdism. A pre-operative 
traasfusjon of blootl is atlvisable. Following tlie oi)eration, tfie 
fragility of the red cells often becomes normal, althougli this is 
by no means invariable, but nevertheless the attacks of jaumlice 
cease, the nniemia gradually recovers, and the chiltl becomes 
more lively and active. Il is only in the slighter fofms, ^\hen 
attacks of jaundice arc fleeting or occur only at long intervals, 
and the general health seems unimpaired, that splenectomy is 
not called for. Apart from removal of the spleen, there i.s little 
tliat can he done. Drugs aro without clTect. 

Cooley’s Ansemia ^ 

This is a form of familial haemolytic anJcmia apprently con- 
fined to children derived from the stock of the Mediterranean 
littoral, The an,"omja begins in infancy, and tbe blood picture is 
characterised by a coa«idemble number of crythroblasts and a 
liigh reticulocyte count, indicating that tlio morrow is hy{)or> 
active ; in fact, the morrow may be so hyjxirpla.^'tic'as to can've 
enlargement of tiio malar and cranial bones. The spleen U 
considerably enlarged. 

The disease runs a slowly progrcs.«ivo course, amt is ultimately 
fatal. A tyjiical instonco wa.s rcjxirtcd in this country hy 
MoncriefT and Whitby, and closely nnalogotis cases have lx*eri 
deacrllicd. 

S(ckIe>ceU Ansmia 

This is a familial form of Iiajmolytic ansemia confined to the 
negro cliildron of North America, and is charactcru-ed by a sickle 
vrf;r.e»ce}}i.9hapo/>f voriahip, 
tending to wax and wane, and the spleen is usually paljiablc. 
No iastance has been reported in this countrj'. 


SECONDARY ANAEMIA 

Secondary or symptomatic anarmia. found in association u ilh a 
great variety of acute and clironic duicoscs, is llie imn-t 
common fonn of anaemia in childhood. Tho blood picture shows 
a riKhiction chiefly of haemoglobin, uo that the colour mclex i< 
* CooWy.T, ll,Antr.Jtiur.D%*.rhtU. 1W3. 33, tWS. 

ti* Cf(Uiu<y>t> 
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\)elow unity, altliough when the degree of aniemia is at all severe 
the munber of ml celb is lowered as w-cll. The circumstances in 
which secondary anamia is to bo exjwctccl may be classified ns 
follows ; — 

1. ^Ic«fe injections, such as diphtheria, pyelitis, empyenm, and 
acute rheumatism — especially when iwricarditis develops. 

2. Chronic in/cch'orts, such syphilis, tuberculosis — particu- 
larly wjicn of the abdominal variety, tonsillar infection, otorrheea, 
dental abacesses, chronic ostoomyelitis, and chronic infection of 
the urinary tract. 

3. Ckronic infoj:icario>M, sueJi as lead poisoning, clironic 
indigestion, constipation, and with intestinal parasites. 

i. Secondary to hantarrhage, and to such haimorrhagic diseases 
as purpura and luomophilia. 

6 . iialignanl XfW-grcwlhs. 

Secondary iuia?mia may be caused in various ways, for instance 
in acute rheumatism and diphtheria the aiijcmia may develop so 
rapidly ns to point to n lixmoly tic process at work, w bile in chronic 
alimentary disorders one or more of the various factors con* 
cerned in the formation of l)loo<l may \)e deficient in the diet or 
dcfcctively^absorlwd. Direct !o«s of blood in the lucmorrlxagic 
diseases is a further factor. 

Symptoms, f^econdary anaMnia is itself a symptom, yet may 
cause additional symptoms which disappear when the anremia is 
remedied. Among such may be mentioned breathlesanesa, too 
rapid fatigue, headache, fainting attack.^, giddiness, and blur- 
ring of vision. Tiic pulse rate is hkcly to bo increased,’ and a 
systolic munnur may be audible over the aiw-v and base of the 
Iienrt and over the vessels of the neck. 

Treatment. Tho first concern must be to treat the primary 
condition. For the niimmia a nourishing diet winch inclucles 
meat, meat broths, liver soup aiul fresh vegetables should be 
given. Of drugs, iron, to which a trace of copper may bo added, 
sliould be prcscrilied, and arsenic may be iwefully incorporated. 
Some such prescription aa tho foUowing will serve : — 

H. Ferri et aintrton citmtis gr. 0. 

Liq. arsenicalia tii. 1^. 

Ciipri sulphatis gr. 2 ,\o. 

Glycerin m. 10. 

Aqua ad 5t. 

Blood transfu.uion is only required where the red cell count has 
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fallen below 2,000,000 per c.inm. A change of air to the Ecasido is 
usually invaluable in accelerating recovery. . 

Polycythacmia 

The most common cause of an absoluto increase in the number 
of red colls in childhood is congenital heart disease, particularly 
when it is associated with eynnosia and finger-clubbing, ns in 
congenital pulmonary stenosis. It way also be with in 
chronic pulmonary disease. A rise in the red cell count above 
the normal figure may also occur from concentration of the blood, 
and thus may bo met with in sevoro infantile diarrheen, but tins is 
not a true polycythaimia. 

Primartf PohjeyOuemia (Erythracmia ; Osier- A^aquez Disease). 
This is a disease M'hich usually produces its symptoms in middle 
ago, but isolated instancea have been reported in the later years 
of childhood. The condition is due to overactivity of the bone 
marrow. The red cell count may rise to between 8 and 
12 million per c.mm. and the hscmoglobin may be raised to a 
corrospomling extent. In children the symptoms have consisted 
of an unusually rubicund complexion, giddiness, brwthlcssncss, 
and clubbing of the fingers. The spleen docs not usxndly become 
palpable until after childhood. 

Treatment. X-ray e.rposures applied over the long b^mea may 
load to improvement. Splenectomy is not indicated. 

Leukcemia 

Although ]euka;mta may occur ut any age, m chiidliood the 
disease shows certain peculiarities of which tho most striking 
is its rapid course. Chronic myeloid and chronic lympliatic 
loukiemia are rarities in children. 

Tho outstanding feature of Icuka-mia is the appearance of 
immature forma of white ceffs in tho circu/afibn, and in genem? 
terms the more immature the cells the more acute is the course 
of tho diMjasc. This is exemplified in the acute Icukiemia of 
childhood, for often the prevailing white cell in the blood is a 
largo cell with a largo nucleus and a clear uydoplasm, so primitive 
that it is extremely cliflicult to decide whether it should bo re- 
ganled ns a lymphobla.st or a myeloblast, nor do special stains 
such n.s tho oxydase stain solve the difficulty, and therefore to 
attempt to divide such cases on hosmatological grounds into 
acute lympbatio and acute myvloid ty|io« is often impoujiible. 
A tHfTcrentiatton ou clinical grounds is also deceptive, for most 
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casts shou- both a general enlargement of lymphatic glantLs aii<l 
considerable enlargement of the spleen, partaking of features 
vhith characterise both clironic lymphatic and chronic spleno- 
niedullary leukieinia. For these reasons it is preferable to sjieak 
of one disease, acute leulucraia,” and to picture chronic 
lymphfftic and chronic mjrelold leukaiinia as the tno extremes 
towards which acute Iciikremia may move when it appears in 
a more clironic form, and when the leukremic cells appearing 
into tlie circulation arc less immature. 

Tlie cau^c of leukremia is at present unknown. 

Etiology. I.«eukremja has been recoreled as early as three weeks 
of age. In two infants obscrv'cd by the author, both aged eight 
months, the course was very rapid, the first symptom — anremia — 
having onl}’ been noticed three weeks before death. Jlalc children 
are a little more often affected than females. 

Symptoms, The onset is genetally insidious, but occasionally 
dates from some acute infection such as tonsillitis or measles. 
Pallor and listle8.sncss are first noticed, and there may l)o a com- 
plaint of abdominal pain, or of aching limbs caused by Jeuka?niic 
infiltration under the periosteum of the long hones. Vomiting is 
a frefjuent ^•mptoiu. As the disease progresses the skin becomes 
a pale waxy colour or may appear Jomon-tinted, breathlessness 
increases, petechial luemoirhages and bruising appear in the 
skin, and hicmorrhages may occur fnan the mucous membranes, 
accounting for severe opistaxis, hfcmntemcsis, or nielana. Blood 
may be pawed in the urino, and email retinal hremorrliages can 
often l^e found. Swelling of the gums and ulceration of the 
mouth and lips often develop towards tlie end of the di«ease, 
rendering the breath unpleasant. I>euka?mie infiltratiom' 
occasionally form in the skin, giving rise to little nodules about 
the size of a pea. The tonipcraturo is raised, and may sning 
between 100* and 103° F. 

TIio spleen is almost invariably enlarged, and nmy extend 
lielow the umbilicus, but it may not bccomo palpable until 
quite late, and rarely is not to Ijo foU at all. ITio liver also 
enlarge.s, but to a Ics.s extent than tho spleen. The superficial 
Ijmpliatio glands in the neck, axilke, and groins arc enlarged 
usunlly to tho size of marbles, and arc discrete nml firm ; occasion- 
ally they are much larger, eau-sing a collar-like appearance round 
the neck, or, when situated in tho mediastinum, giving rise to 
ftyinptora.s of pressure on the trachea and large veins. The puW 
rote slowly ri«es, until near the end It may be almoi-t uncoiint- 
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able, the bc-art dilates, and loud murmurs Iwjcojno audible over 
tho prsccortUa and vessels orthc neck. 

The, Blood. Although tho diagnosis of leuktcmia turns on tlic 
charnctor of tho white cell count, tho progressive anicrain is 
for tlio patient an equally important feature, indeed the nUimote 
cause of death lies in the grave anaiinia rather than in tlie changes 
in the ^\hite cells. The red cells rapidly diminish in number, and 
are likely to bo in the neighlvourhood of two million by tho time 
the child first comes under observation, while before death they 
may drop IhjIqw a million. The ha*moglobin is oven more reduced, 
and the colour index is ugually well below unity. 

The white cells vary considerably in total number, in fact 
from the standpoint of diagnosis tlic dilTerential white count is 
of much more importance than the total white count. Usually 
they number between 15,000 and 40,000 per c.mm., but may 
rise as high a.s 200,000, while in the alcukremic variety they may 
fall to 2,000 or less. Tho differential count shons invariably a 
high perccJitago of immature white cells. In some eases myclo- 
cytes with a granular cytoplasm ate present in numbers from 
30 to 70 per cent., in others small lymphocytes jnedominatc 
up to 00 to 07 per cent., tho blood picture fallingrelcarly into 
myeloid and lymphatio types. In others the predominating 
cell has resemblances to a large lymphocyte, and may be either n 
lymphoblast or a myeloblast. This is particularly likely to lie 
tho cai*o vvhen tho total white cell count is low. 

AUuLcmic teul:(ania (Lettlanccmia). This variety of acute 
Icuktemla is characterised by a rcmarkoblj* low total uhite cell 
count, but othenviso tho clinical picture m rcgartls an.Tmia anil 
enlargement of glands and spleen is identical with the ordinary 
form of leuksemia. An instance was that of a hoy aged two 
3 ’CHf 8 uhoso blood picture eight days before death showed 
a ufuto cell count of 2,200 |)er o.mm. ; 95 per cent, of thc'iL' 
oclU Avere lympbocytcs. Although the aleuka*mic condition 
of tiio blood may persist until death, it may be but a pha'«o in 
the courso of leukrcrnia, and succewive blood counts may show 
tho white cells mounting again. Tims in n boy of five years a 
blood count one month before death showed only 2,100 leucocytc.s 
jxsr c.mm., ond of these 58 per cent, were Iympliocyte.s. A veck 
iiefoTO death tho «hilc cells had risen to 16,400 yicr c.mm., ond 
(ho differential courzt showed the l3*mphooj’te8 to be 07 per cent. 

Diagnosis. Tlie presence of n general enlargement of lymph 
glomls ami spleen in a severely anwmic child nill prompt an 
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exaniinatioii of Iho blood, and tbe lUfferential ^\lute cell count 
will then generally settle the matter, TIjc blood disease most 
lUiely to bo mistaken for lenlocmia is Von Jaksch’s anaimia, 
but in tbe latter the cl\tom«ty of tlvc anaimia, the absence of 
enlarged glands, and tbe presence of a small percentage of 
myelocytes ore important distinguishing features. The diflcr- 
entiation is of prognostic importance, because the outlook ui 
t'on Jakseb's anannia is usually favourable. The haimorrhagcs 
into the skin may at first sight suggest toxic or infective purpura, 
^iwcially as in purpura the spleen may be palpable, but there is 
no general enlargement of lymph glands, nor does the blood 
picture resemble that of Icuktcmia. When louksemia begins with 
limb pains, the onxmia and cardiac bruits may nvbe the question 
of acute rheumatism. The limb pains of leukemia are, however, 
over the long hones rather than in the joints, uhile a complete 
examination will reveal other features of leukaimia such as the 
enlarged spleen and lymph glands. X-ray e.xaminatlon of the 
long bones may sliow the i>erioHtcum raised by leukrcmic 
infiltration. 

Pathology. Post-mortem examination shows a general blootl* 
lessncM, with petechial hajmorrhnges under the serous membranes 
and beneath the capsules of most organs. The spleen is soft and 
of a deep purple colour, the lymph glands are pinltish-grey, amt 
In both there is a heavy infiltration of leukaimio cells. The 
bone marrow of the long bones is of a rcddish-groy colour, and 
contains masses of leukaimic cells and nUo an increased number 
of nHcleate<I red cells. Numerous pmall foci of leukaimlc cells 
aro also present in most organs, notably in the liver, kidneys, 
lungs and heart. . . 

Prognosis. Tlie disease is iiivoriably fatal, and in childhood 
the course is generally about t«o months, but in the most acute 
ca.ses may bo ns short as three weeks. The remissions which may 
bo hoped for in the chronic leukaemias of adults do not occur in 
the acute form in childhood. 

Treatment. There is no curative tieatmcnt. Blood trans* 
fusions ])roihicc only a fleeting licnefit, and merely postpone the 
Inevitable end by a few day's. Splenectomy’ is u-scless, intrn- 
mu-scular injections of arscnicals have seemed to bring about a 
slight improvement, but it is only temporary. In caeca that show* 
a tendency to chronicity careful X-ray exiKwiircs over the long 
bones and spleen are somctinica bencficinl, but in acute cases they 
are ns likely to accelerate the di««n5e; 
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Chloroma 

This js a vanetj of nwto Iciik'cmia characterised h^ the 
formation of leukjcmio tnmonra under tiio penostcum of the 
skull bones, espcciall;^ around tho orbits, anil le^s often in tho 
riba, aortebr®, and viscera At post mortem examination tho 
tumours often have a greemah liue, and histologically ate com 
posed of Icukannjc cells 

Tho tumours that form in relation to tho orbits are likely to 
cau«o Bo\ero headache, proptosis, papillccdema and orbital 
hicmorriiagcs Tho otlicr changes of leuk'cmia such as enlarge- 
ment of the spleen and Ijmph glands, are present, and tho blood 
picture IS that of leukicmta 

Death takes place after a course of ti\o or tlireo montiis 
I here is no effective treatment 

. Heemophnia 

ilus IS an hereditary disease charaetonsed by a tendency to 
prolonged bleeding from v.ounds of even n sbght nature 

Etiology, The symptoms of haimophilia are manifested only 
hy males, n hile tho transmission of the disease from one gonoratiou 
to the next takes place only through the female In their 
c\liau8tive study of ht^mophilm, Bulloch and rddes^ were 
unablo to find satisfactory evidence of a fcnmlo ever manifesting 
tho disease 

Symptoms Ihe outstanding symptom is intractable hemor- 
rhage, and that tho patient is hahio to this has u«iinlh become 
clear bj the end of tho second year Tho newborn child 1 “? 
exempt, hut fatal oozing after tho opemtion of circumcision has 
occurred at a few weeks of ago It is tho relentless persistence 
of tho bleeding, rather than any sudden and seiero h emorrhage, 
n hicfi M so chnractenstic 

Almost always tho h'emorrhage initiated by trauma Thus 
picking at tho nose may start on epistoxia nhich goes on fur days, 
and Biiporficial skm abrasions and dental oitractiona are common 
sources of bleeding Siirgienl oix'rations arc, of colir'e, highly 
dangerous 

IlfSMuyphxlxr //’tcMwirtArafis HiomoxTliago into the joints i3 
one of tho most serious compUeationh The elbows end knees am 
most often affecUd, Iwiausc they are the joints most expo«e<l to 

* llultvt. cin t Trffisurs «f Kuiion 

•n«l \ I 
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injury. The joint rapidly s^relle and becomes so very tender 
that the child refuses to move it. As a rule the skin'orer the 
joint does not show any discoloration. With complete rest the 
blood sloaly becomes absorbed, but some degree of hbrous 
ankylosis follows, and osteophylic outgrowths waj' form at llie 
edge of the articular surfaces, Mrith iwrmancnt impairment of 
function. Once a joint has been affected, recurrences of hsemor* 
rhage into it arc likely to take place. 

Examination of the blood may show anasniia if there has been 
a recent hicmorrhago. The principal feature is, however, an 
increase in the coagulation time, which may bo prolonged from 
the normal two to four minutes up to os long os half on hour or 
more, and is due to a failure in the formation of thrombin. The 
bleeding time may bo either normal or prolonged. The platelet 
count is normal. 

Diagnosis. This is not diiUcult if tbe child, a male, can be 
shown to be descended from hwniophilic stock. It not infre- 
quently happen.^ that children with recurrent purjmra are mis- 
takenly regarded as Incraophiliaes, and a history ofa "tendency 
to bleed ” may be raked up from their family history, but the 
correct mode of transml^ion of hrcmopbilia, namely, through the 
females with symptoms only in the male members, is not likely 
to bo obtained. In purpura the bleeding time is prolonge<l, but 
the coagulation time is normal. The prolonged coagulation time 
of haimophilia is a reliable diagnostic criterion. • 

Hfcinophilic hajmorrbago into the knee may closely Blmulate a 
tubcrcidous joint, but the family history, the powibility of 
previous similar attacks, and (ho coagulation time of the blood 
are aU xioinhs of distinction- 

prognosis. Attacks of bleeding vary' in severity, but even 
from a slight abrasion the patient may gradually become 
exsanguinated. It is probablo that Ic.^’s than half tho cases lire 
beyond pulierty. 

Treatment. Prevention of bajmorrhage must be cnsuri'd as 
Cw 9a. by pcwt-'Cctvwg tbw e.l\\Vi fvav.\ possible, souses* of 

injury, and by avoidit^; such common operations as phima“i'«. 
dental extraction, and tonsillectomy. 

The local treatment of haemorrhage is un-satHfactorj'. Styptics 
and adrenalin are only of pas-sing benefit, but if tho bleeding iwint 
can be seen a compress of fresh human blood may bo applied. 
Tor the more severe and jirolotigeil h.'eiaorrhagc.s blood transfusion 
should be cmploycil. The treatment of bumarthrosis consbts 
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of keeping the joint at rest on a splint, massage and passive 
movemontg being deferred for a fortnight or so lest fresh liaimor- 
rhage is excited. 

Recently Slacfarlane and Burgess * have rejiortcd the valuahlo 
coagulant effect on hscrnopliilic 
blood of snake venom, and Imvc 
applied it locally ivith most 
promising results. 

Purpura 

Purpura is a condition in which 
spontaneous hasmorrhages occur 
in the sldn and mucous mem- 
branes. It should bo regarded, 
at any ratc'i^i the majority of 
cases, as a symptom uluch may 
arise from various causes, and 
may be fairly compared with a 
symptom such as anaimia. It is 
met with throughout childIioo<l, 
but, apart fronr tlie variety that 
is ossociatctl with cachectic states, 

Is much more common after sl.v 
years of ago. The sexes arc 
equally affected. 

The mechanism at work in the 
production of the haemorrhages is 
imperfectly understood, but it w 
moro probable that the lesion is 
primarily in tho vessel walls, which 
«ro injured sufficiently to allow 
Wood ia escape, ^Aan that ihctv 
h a primary alteration in the 
plivsical properties of tljo Mom!. 

Thus the manner in which the 
hfomorrhages are dotted hero and there is certainly moro 
suggestive of multiple focal lesions of the vessels than of a 
general change m the eom|)o«Uion of the blood, ami the sauje 
interpretation applies to the patches of tedema which occur in 
some of tho eases. Tlicn, too, purpura L«. known to follow |>oifon- 
ing \Wt!i endotheUolytie toxin-s such os are present in ^o1ne snake 
* MivftiifUno, It. CJ , Rml II • 1031, iV., O^V 
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venoms. Tiie capUlarj* rasistance test points to the same con- 
clusion. This test consists of applying a bantl round a Uinb 
sufficiently tightly to prevent the venous return ; in a healthy 
limb the capillaries can -withstand tho strain put upon them, 
and lia?raorrbages do not appear, but in purpura after two or 
three minutes a crop of i>etcclum may develop distal to the 
bandage. Recent investigations hat'C suggested that the capillary 
re-sistance may be lowered by deficiency of vitamin P (citrin : 
hesperidin), a substance which is found in os.<>ociation with 
^dlamin C. 

In addition to a degree of anaemia which depends on the extent 
of the hmmorrhnges, the salient feature of the blood picture in 
many coses consists of a reduction in the number of platelets, 
which may drop consitierably below the normal figure of 200,000 
-400,000 per c.mm., and in the severest case.s may be almost' 
entirely absent. ‘Phe fall In platelets is, however, by no means 
an invariable accompaniment of purpura. The reduction in 
the.r number accounts for two other charnctcristics of tho blood ; 
tho first is a prolongation of the bleeding time from the norma! 
tuo to four minutes up to ten minutes or ntore (tbo coagulation 
time remains normal), and the second is a loss of the normal 
retractility of the blood clot. ThosIgnificaJico of the low platelet 
count is uncertain, for it can hardly beheld to initiate thohasmor' 
rhages, even if it accounts for the prolonged bleeding time. 

A classification of purpura according to tho various factors 
that may be concerned in its production olTers tho eiinplest 
understanding of the condition. . 

1. To3:i’infectife Purpura. This includes purpura associated 
uith bacterial and other infections and bacterial toxfcmia, and, 
in the writer’s opinion, accounts for the majority of the coses. 

In this gioiip js the purpura whieii occasionally complicates 
the acute specific fevers, particularly diphtheria, small-pox, scarlet 
fever and measles, and which always adds to their seriousness. 
In other acute infections, notably meningococcal moningilis and 
typhus fever, a purpuric eruption forma n chacacterLslic part of 
tho clinical picture. Acute septic infections such as ton-sillitls 
or dental absecs-sw are in eluldhood a frequent forerunner of 
purpura, ptcecdvng tbo eruption by an interval of a few daye, 
and purpura may also be caared by bacterial emboli in poptica?mic 
states and In infective endocarditis. It w not improbable that 
sources of chronic toxasmia such as an unhealthy slate of the 
bowel and chronic constlp-ition may aNo initiate an attack. 
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I’tirjmra is a rnro event in acute rhetnnatijiin, but may coinpH* 
cate Revere and fulnnnating capes of rbcumatic carditis. Tliio 
must not Ijc confused with tho Ro-caltcd “ purpura rhoumntica " 
(arthritic jmrpura ; pcliosia rhcumatica \ SchOnlein’s disease) 
which is probably an exatnpjo of aUct^tc purpura, and in widcii 
painful joint aflusiom and patches of angio-neurotic cedema ore 
associated with a purpuric eruption. Whatever is the cause of 
these attacks, tliere is no satisfactory evidence to connect them 
with acute rheumatism, for they show no relationship with such 
definite rheumatic conditions as carditis and chorea, nor do llio 
attacks respond to anti-rhcumatic drugs. It is imfortunato 
that the name purpura rlieumatica has been applied to them, 
for it is nothing but misleading. 

2. Tozie Purpura. In addition to toxins manufactured in 
ibo body, exogenous sources of toxin such as drugs and snake 
venom may give rise to purpura. TIio drugs that may do this 
include arsenic, iodides, phenazone and quinine. 

3. Cachectic Purpura. The chronic wasting disorders of 
cluldhood arc liable to bo complicated by purpura. Thus in 
infancy it may bo met with in tho emaciated state following upon 
gastro-cntcritia, in severe hypertrophic stenosis of the pylorus, 
and in the chronic stage of post^bosic meningitis. In older 
children it may occur in cccliao disea.RO, and In tuberculous 
enteritis and peritonitis. Cachectic purpura usually apixsars on 
the trunk or lower abdomen, cspcciaHy in the folds at the base 
of tho neck, round tho axilla?, and in tho groins. The hajmorrhages 
have a curious lilac tint. 

4. jPurpwra in Aaeoctaiion with Grave Anosmia. Petechial 
hjcmorrhages in the skin, mucous membranes, and retina may 
nccomjjany any of the grave onsemias of chiMhoorl, They arc a 
u.mal feature of Icuka'inia and may also occur in aplastic anrcmia, 
lympiiadenoma, Von Jafoch’s onsemia, and infantile BCurN'y. 

5. Allergic Purpura. This is the type of purpura which may l>e 
associated with patches of giant urticaria (angio-neurotie cedema), 
painful effusion into joints (SchOnloiu's disease), and often with 
severe abdominal pain (Henoch’s purpura). As a rule the jdatelet 
count is not diminished, the bleeding time is normal, and the 
retractility of the clot i.s unnJIceted, To this group nbo belongs 
the pxirpum which occasionally occurs in scrum-sickne-s.**. 

6. Primary or Idiopathic Puf77«m. That instances of purpura 
occur for which no predisposing ca«.«e c.an l>e found is quite 
certain, but, whether they form a sejiarate ilbease-cntity, as has 
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been suggested, is open to doubt. Iri addition to the absence of 
any traceable cause, these cases show a considerable reduction of 
platelets, a prolonged bleeding time, and a non-retractile clot, 
ilforeover the purpura shows a decided tendency to recur, and 
may sometimes be almost continuous. 

Clinical Features. In the common form of purpura the 
first symptom is the appearance of haimorrhages in the skin, 
ranging in size from minute petechiaj to extensive bruises. 
Apart from the ha;morrbages the child may seem but little out-of* 
sorts, the temperature is scarcelj* raised, the appetite is unim- 
paired and there may be no trace of brctnorrliage from the mucosal 
surfaces. The smaller hamorrliages fade and disappear in a 
neek or so, but fresh points of bleeding may continue to appear 
for a few Mceks. The larger bruises go tlirough tlie usual colour 
changes of blue, green, and yellow, before finally disappearing. 
Although any part of the skin may be affected, bruises are moat 
likely to appear over bony promlnencee sucli as tlie rim of the 
pelvis, in the neighbourhood of joints, on the shin*, and over 
points of pressure such os the buttocks. It sometimes happens 
that the hicmorrbagcs quickly ccaso so long o.s the child is rested 
in bed, but fresh crops appear as soon as ho is allowed to get up, 
as though the capillaries ace unable to stand the extra strain 
inrjKJsed on them by gravity. 

In more sorcro cases hxinorrbagee occur from the mucous 
membranw as u ell as into the ekin. 'rbus petechitc may bo found 
on the palate and inside the cheeks, tlie gum.* bleed ea.<iity, and 
nose-bleeding may be severe enough to require plugging. True 
ha’inatcmcsis is rare, but blood which ba-s been swallowed from 
the ^K>st-nasal space may be vomited and so simulate lii’ina- 
temesis. 

Effusions of blood may take place into the wall of the inlestinc, 
and give rise to bouts of kcvcro colicky pain, followed maybe 
by the passage of blood and mucus in the stools (IlcnochV 
purpura}. Confusion with aculo intussusception is then very 
likely’, an<l may lead to an unnecessary laparotomy. It may 
be added that the vigorous attempts of the intc.stino to rid itself of 
the hxmorrbagic effusion have been known to cause an intua* 
susception. ’Iliero are, however, two joints w'hich may help to 
prevent an cjrot in diagnosis; ono is that a careful scrutiny Jua.v 
reveal a few pctcchiaj in the skin, and the otlicr is the nvoeialion 
of this form of purpura with patches of nrigio-iicurotic mdcnia or 
giant urticaria, llicso may bo a few inches in diameter, and 
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maj’’ occupy such odd situations as tlio forelicad or over the 
chest. They arise quieWi’, aro painJess, pit on pressure, and, 
after jwrsisting for two or three <lay.s, quickly absorb. They 
may prccedo the )i«Mnorrhagcs by a day or so, or may coincide 
with them. 

Mention has already been made of the eflusions into joints 
wliieh accompany some cases of purpura (artliritic purpura ; 
SchOnlein’s disease). Several joints may bo affected, becoiniug 
swollen arvd tender, and tho neighbouring skin may sliow an 
cr 5 ’thcmatous flush. Tho skin ha*morrlwges may ho so fowns to 
form but a small part of tho clinical picture. Tho sj’inptoms of 
SchOnlein’s disease and Henoch’s purpura sometimes occur in 
combination. 

Bleeding into other organs is uncommon. A htemorrhagio 
typo of acute nephritis may occur, charncteruicd principally’ by 
hematuria, and may sometimes persist for months after the 
original purpura has disappeared. Severe haimonrhago into the 
oyo leading to total loss of vision lias been recorded, and fatal 
cerebral lironiorrhago has ako oceuircd. 

Tho spleen can occasionally bo felt extending one or two fingers- 
breadth below the costal maigin. 

Course and Prognosis. ITio duration of an attack varies 
considerably, and a small number of luemorrhages docs not 
necessarily indicate a short course. Many cases clear up in a 
fortmght or so, but in others fresh hwmorrlmgos may continue 
to appear for months. A boy who came under tho writer’.^ care 
at tho ago of three years, and who wo.*! frequently seen for tho next 
two years, was never entirely free of })ctcchia> and small bruises, 
but in spito of this his general health was not appreciablj’ affected. 
Slore often the purpura lends to rccar at intervals of a few weeks 
or months, and a child may have half a dozen or more attaclcs. 
Cnse.s such ns those are likely to fall into tho *’ idiopathic ” group, 
bvit there i.s often room for a lurking suapieion that tho tonsik 
or eonte otlicr foc\i8 of toxic absorption are nt tho bottom of the 
attacks. 

2*tirpura Fulminftnf. This fonn of purpura is fortunately 
uncommon, for it is cbamclerised by a rapid and fatal course. 
There may be a preceding history of a .sore throat or of one of 
tho specific fevers, but other instances 4iriso for no apparorxt 
ronton. TIio hktory is usuaUy soincuhat as follows: — the 
patient, generally under two years of ago, begins hk illnes^i with a 
crop of iH'techi.T and br«i.“o» in the skin. There mar Iw a 
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sliarp attack of diarrlicea, and within periiaps a few houra the 
cluld ia pale, prostrate, and stuporous. The purpuric eruption 
rapidly increases, the stupor passes on to coma, dnd death foIlo\»s 
after the illness has only lasted twenty-four to forty-eight hours. 
The occurrence of rapidly fatal hajmorrhago into the suprarenals 
in young infante (see p. 482), associated with a quickly spreading 
purpuric eruption, may also be looked tipon as an example of 
pui 7 )ura fulminans. 

With the exception of purpura fulnnnnns, the prognosis as 
regards recoverj' is almost invariably good. 

Treatment.^ Kest in bed is essential. This, with a mild purge, 
may bo stilRcient for mild cases. Septic foci should he dealt 
rrith either immwliatoly or during convalescence according to 
the nature of the individual case. As to drugs, a comhinafion 
of iron and arsenic is useful (for prescription see p. 450). Cal- 
cium salts, sometimes in combination with small doses of 
parathyroid gland (gr. -j'jj), have been recommended, hut their 
ijcnefit is seldom ob%'ious. For more severe cases injections of 
hoifc serum or of pol^^’alent anti-streptococcal senim are somo* 
times beneficial, but better resxiUs are generally obtained by a 
transfusion of uhole blood. Large doses of iur])entine, such as 
one or two drachms, combined with at least the same amount of 
castor oil, were recommended by Eustace Smith, but the writer 
haa had no experience of this treatment. Tho pain of Henoch’s 
purpura U best reUeved with opium ; to n child of five ycors 
pulv. ipecac, co. gr. 2, or tinct. opii m. 2, would bo a suit- 
able dose. 

In recent years rcmo\’al of tho spleen in carefully sclcctocl 
cases has given good rcaiills. Tho operation should never ho 
undertaken u hen tiie disease is acute, but should be recommended 
in " idiopathic " cases which run a chronic or frequently recurring 
course, and in which tho platelet count i.s diminished. IVliother. 
the spleen is palpable or not does not affect the decision to operate. 
Splenectomy is usually followed by a rapid rise in tho platelet 
count, and although the number of platelets may sub-sequcnfly 
fall again tjio tendency to ha?morThoge docs not reappear. 
Tfovidecl tliat tho cases are carefully cliopon, tho oi>eration jiroa'es 
beneficial in about 80 jjer cent. (A. W. Spence). It should be 
preceded bj’o blood trensfosion. 

• An !iy l!ii» Knenivenw-nt Uwl nwy coti«> sliaut in Uio c«pilln'7 

t<Mf. Mtnmin P h nonvlinwa of l*rnrtit. It i* nolj uniter tJii? tun** 
Hwjvriilin 5 ti«» do^ nhontit t<rl gnn.«lai)y. 
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AFFECTIONS OF THE SPLEEN AND LYMPHATIC GLANDS 
Hodgkin's Disease (Lvmplwdcnonm) 

Hodgkin’s tli&casc in ckiklhood differs in no important rcsiwct 
from tho disease ns met N\ith m adults It affects bo)s mofo 
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glands in tlia neck trratnient 

often than girU aiui is rartly encountered before the second half 
of clitldliood The cause IS unkiio«« Some have held it to bo 
of the nature of a nc» grow tli others Love regarded it as in^ctit c, 
although no orgnmsm or filterable Mrus Ims as yet proved its 
claim 

Symptoms Xhc onset is msidiou'^i and the first symptom to 
attract nttcnlion is ns n rule enlargement of the cerv ical ly mphnlic 
glands Iheso \ary m si/o from a marble up to n pigeon s egg 
and are at first firm pitnltss, and discrete, but iti the later stages 
may become malted together Other grou|>3 of glands gradtnlly 
become affected, nnd big masses may become palpable m tlie 
nxiUffi and groins rnlaigcmcnt of the mediastinal glands 
may sometimes occur early, nnd by pressing on neighbouring 
structures gj> o rise to coiigb, st ndor pliortncss of breath, dy sphagin 
and dilatation of the superficial \cins of the chest nnd ntek, 
uhdo nil olrement of the glands oa the po‘>tonor ahdomm'il 
unll may nccoimt for largo irregular inairf-es Tho spleen as iv 
rule liecoinos much increawid m sire, and ma\ reach (loan to tlie 
umbilicus It ma^ retnatn amootli, or large masses of lymph 
adenomatous ttssue may form in it, making the surface nodular 
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ttnJ the edge irregular (hardbake spleen). The liver is likely to 
he aituiLacIy affected. 

As the disease progresses, aiuemia becomes more and more 
obvious. The cei^'ical glands may eventually form siich a large 
collar-likc masa ns to give tlie |»atient a frog-like appearance. 
Effu.‘»loiis of clear serous fluid often form in the pleuml and 
peritoneal cavities, and the legs may become ccdematous owing 
to obstruction of the inferior vena cava. Rarely, nodules of 
lymphadenomatous tissue form in the skin, and compression* 
paraplegia may occur owing to involvement of the spine. The 
temperature w generally’ raised ; there may be a continuous fever 
of two or three degrees, or it may be remittent, but the most usual 
fonn is the Pel-Ebstein ty|)e in which the temperature is raised 
to 103° F, or Bo for periods of a week or ten days, separated by 
two or three weeks during wliicii the temperature is normal. 

The blood picture shows nothing characteristic. The red 
cells and hsemoglobin gradually fall as the an»mia becomes 
more maiked, and as a rule there is a sUght increase of leucocytes 
up to 15,000 to 20,000 per c.mm., but a leucopenia b present in 
roughly a quarter of the cases. Tlic <lilTerential count is hkely 
to show a slight increase of eosinophil cells. 

Diagnosis. Localised enlargement of lymphatic glands, 
especially tho.<o in the neck, must bo distinguished from 
tuberculous adenitis. Tuberculous glands tend to be n^atted 
together, and may break down into a soft fluctuating abscess I 
Hodgkin glands on the other hand are characteristically discrete, 
and do not become attached to surrounding structures. But 
these features ore not alwaya clear cut, and then if doubt exists a 
superficial gland should be excised for histological examination. 
The microscoi>ioal appearance of a Hodgkin gland shows ft Ios.s 
of the normal architecture, which b replaced by a homogeneous 
field containing a great increase of endothelial cells, some of 
w hicli become multimicleated witli three or four nuclei groujwd in 
the centre of the cell; the flbroiLs trabeculm of the gland ore 
more apparent, and there nwiy' be a considerable increase of 
co-'inophil cells. 

Some cases of Iymj)ho«.'»rcoina may resemble lymphadcnoma, 
but the glandular enlargement w more rapid, while a general 
spread to other glauda and enlargement of the spleen arc j>omt» 
agftin.st sarcoma. Confusion with leukmmia will bo prevented 
by the blood examination. 

Prognosis. Lymphadcnoma fa m\-oriahly fatal. Occasionally 
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fultninating cases occur which niii a cotu>c of ouK two or tlute 
months, Imt gcncnlli the dwa^c hsts foi as nmn\ \cars 
ilcnu«siaiis may occur under treatmeut wilJi \ ra^b or irscmc, 
or there nmj Ihj months m which the disease eeoms “tationarN, 
but sooner or later tho coiuhtion ad\mccs again 
Treatment When the diMjnsc is conhncil to tho ccr\Kil 
glands, their surgical remo\ al ma> gue a temporary cheek but 
usually within a few moiitlis other groups of glands become 
involved Deep X ra> thernjn and treatment with radium are 
sometimes follow cd bj a reduction m size of tho glandular mus-'Cs 
and the spleen m iv slirink ton‘SHlerabl> but the impro\ emeut is 
not permanent Arsenic may iiuliico remissions, and maj be 
gncujis rowlers bolutioii the ilose being worked up from three 
or four minims to the limit of tolerance or the arstnobemol 
preparations may Ije gi\en intra\enoiisl> (*ee p CfG) Opiates 
should bo us( il for the relief of pam 

Banti’s Disease (Splenic AnTmia) 

This la a throiuc condition charactcrL«ed at first bj consider 
able enlargement of the spleen and progrcssiio an'cmu with 
leucopcma, and followed after some tears bj cirrhosis of the 
Uvor, winch gra<luallv dominates tho chnual picture and maj 
cause cotisidcrahle a«citc3 Hicmatcmesis is sometimes tiic first 
SMnptom to attract attention The hTniorrhage maj bo 
repeated, or maj bo sceere enough to pro\c fatal Uallgren* 
has described instances m childhood of great enlargement of 
the spleen associated with «5\cic and fatal hicmatemcsis, which 
might well hn\e been regarded as examples of Banlis di>casi, 
but m which postmortem examination rc\cnlcd a thrombosis 
of the splenic xem as the cause of the illness 
Diagnosis Tlie disease is usualU mot with m adults but 
isolated m.stauces hax e been itconlcil m the late j cars of childhood 
It Ls, howexTr, BO niro at that ago that tho diagnosis can onl> 
bo made after a careful exclusion of all other possibilities The 
condition bears no relation to the sjilemc amrmia of infants (Von 
.TakpdVs antenna), m which the ago incidince, the increase of 
mj elociics m the blood, and tho absence of hepatic mvolvemout 
Bctx 0 as dislmguisbing features Gaucher a fiplenomtgaU mai Imj 
difforontnted b> its familial tneidencc and b% finding the hrgo 
“ Gaucher ’* cclU in the material fnim a Rplenit puncture 
Cougcmtal sjphihs, massive tulierculosis of the hier and ppl«a, 

' \\*l!gwn j\ w'lfia //I «fcwn. lOi" 6 (Su}pWn»-ot) 
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Iiei)atic cirrhosis, aud iymphadpiioma nro otlier possii)Ie sources 
of error. 

Treatmcnl. lleinoval of tlie spleen is the only batisfaclory 
treatment, hut to obtain the best resuUs tiie operation must he 
oarrietl out before the liver becomes involved. 

DISEASES OF THE LYMPHATIC SYSTEM 
Primary disease of the lymphatic system is rare, but occurs in the 
form of lymphosarcoma. The lympliatic glands may l>e affected 
as part of some general disease such 
as lymphadcnoina or leukaemia, other* 
uL«o their morbid conditions arise 
almost entirely fiom local infective 
processes draining to the regional 
lymphatic glands. 

Congenital dilatatfon of the lymph 
spaces occurs in a localUcd form 
(lymphangioma) and in a diffuse form 
(lympbangifeciasis). The localised fom 
is most likely to appear in the neck 
as a soft fluctuant tumour (cystic 
hygroma), but may aUo develop In 
other situations as, for instance, in the 
axilla or groin. Its treatment I? 
surgical. The diituso form may affect 
the tongue (macroglossia), or may cause 
gross eidargcment of ono or more limbs 
as in Fig. 64, BomDtimes giving to them 
an appearance of VoU upon roll of fat. 
There ore aUo cases in which the whole 
of one side of the child is involved, the 
arm and Icg on the affected side being 
bigger in circumference and longer than 
the opposite limbs (biyni-bypcrtrophyl. 
Ill some of these the skin has a 
patchy bluish appearance, indicating a 
mixture of nsvoid and lymphangiec- 
intic states. 

Tuberculous Cervical Adenitis 

Tuberculous glands in the neck are most. commonly met with 
in the early years of cbihlhood. Tlicy are involrcil as the result 
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of tuberculous infection of tlio tonsils, ami the realisation of 
this has materially altered the treatment, for while some years 
ago surgical dissection of the glands was the usual procedure 
and tlio tonsils often escaped attention, at the presoitt day tlio 
source of the infection is dealt with hy removing the tonsils, and 
unless the glands arc actually' breaking down into abscesses 
they are left alone and allowed to heal. General dissemination 
of tuberculosis from the cervical glands is fortunately uncommon. 

The incidence of tuberculous glaiuis in the neck is difficult ' 
to estimate, but it is probable 
that the condition is more 
often diagnosed than is 
actually warranted. There 
Is certainly no doubt- that it 
has become less common in 
recent years, and the explana- 
tion of this lies in the 
increasing practice of boiling 
or pasteurising cow’s milk, 
and so rendering it free from 
tuberculoxis infection. 

As a rule the enlargement 
of tho glands takes plaoe 
gradually, although any 
Buperimposed septic infection 
of tho throat may cause 
them to swell rapidly. Ilic 
“ tonsillar ” gland at the 
angle of the jaw w the first 
to bo afTected, followed by 
eidargeraent of glands lower 
in the neck. At first tho glands arc firm ajid scarcely tender, later 
they tend to beconio matted togctlier, ami oventually they may 
liquefy, and, becoming attached to tho skin, form a red liuotuant 
swelling which if left alone will ultimalely burst and leave a 
chronic sinus. 

Tho diagnosis is simple enough ulicn tho glands havo liquefied 
and formed a “ cold ” abseesw, but before tlicn it is often imjxv*?!!*!© 
to distinguish tul>orcu!otu* from jMspUo glands, nor does thonaked- 
cyo apjK-arauco of tlio tonsila help, betsxu-'C the tuberculous tciti*-}! 
la gilu ltn« no distinguishing featuit's. 'flic final dlngno'is may 
then have to Ik* deforrotl iiutil tW lou'iU have l>rt*n removed. 
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hqmtto cirrlioi'is, K-mplmde’nonin nre ofJier possible soiircos 
«>f error. 

Treatment. Jtcmovfll of the spleen is tlio only f-ati'-factory 
treatment, but to obtain the best rcs\iUs the operation must be 
rarried out before tlie liver beconres involved. 

DISEASES OF THE LYMPHATIC SYSTEM 
Primary disease of the Jympliatic system is rare, but occurs in the 
fonii of IjTnphosarcoma. The Ijonphatic glands may be aHectod 
as jiart of some general disease such 
fts lympbadenoma or leukaemia, other* 
nb-o their morbid conditions arbe 
almost entirely from local infective 
processes draining to the regional 
lymphatic glands. 

Congenital dilatation of the lymph 
spaces occurs in a localised form 
Oyniphnngioma) and in a diiluso form 
(lyniphangiectasls). The localised form 
is most bkeJy to appear in the neck 
as a soft iluctuant tumour (o}'stie 
hygroma), but may also develop In 
other situations as, for instance, in the 
axilla or groin. Its treatment is 
suigical. Tlio dUIuso form may affect 
the tongue (macroglos.'iia), or may cause 
gross enlfligement of one or more limbs 
as ill Fig. 04, sometimes giving to them 
an appearance of Voll ujwn roll of fat. 
Tlicre arc also c^Uica in wliich the u hole 
of one side of the child is involved, the 
ann and leg on tlie affected side being 
bigger in c/rcuniferonce and longer tli-an 
the opposite limbs (hemi-hypertrophy). 
In some of these the eldn has a 
patchy bluUU appearance, indicating a 
mixture of nsevoid and lympbangicc- 
tatic Btnte«<. 

Tuberculous Cervical Adenitis 

Tuberculous glands in the neck nre most commonly met uith 
in the early years of chitdiiooil. They nre involved as the result 
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of tuberculous infection of tho tonsils, and the realisation of 
this 1ms materially altered the treatment, for while some years 
ago surgical dissection of the glands was tho usual procedure 
and tho tonsils often escaped attention, at the present day the 
source of the infection is dealt with by removing the tonsils, and 
unless the glands are actually breaking down into abscesses 
they arc left alone and allowed to lieab General dissemination 
of tuberculosis from the cervical glands ia fortunately uncommon. 

The incidence of tuberculous glands in the neck is difficult ‘ 
to estimate, but it ia probable 
that the condition is more 
often diagnosed than is 
nctimlli' warranted. There 
Is certainly no doubt that it 
has become Ic.^s comnion in 
recent years, and the explana- 
tion of tills lies in the 
increasing practice of boiling 
or pasteurising cow's milk, 
and so rendering it free from 
tuberculous inrection. 

As a rule tho enlargement 
of tho glands takes place 
gradually, although any 
Bupcr}m|w»cd septic infection 
of the throat may cause 
them to swell rapidly. Tho 
“ ton.«il!nr ” gland at the 
angle of the jaw ia tho first 
to l>o affected, followed by 
enlargement of glands lower 
in the neck. At first the gland.s arc firm and scaretdy tender, later 
thc 5 ' tend to become matted together, and eventually they mny 
liquefy, and, liecoming attached to the skin, form a red fluctuant 
swelling which if left alone will ultimately burst ami leave a 
chronic sinus. 

The diagnosis is simple enough when the glanils have liquefied 
and formed a “ cold ” nbscew.but Iwforc then it ts often im]K>ssiblo 
to distinguish tulfcrculoua from septic glatuN, nor does the naked- 
eye npj>camnee of the t<’insil< help, l^^eause tho tuberculous tonsil 
in Mtu J)iiK no divtingni«li5»g fenturr^, Tlic final diagnosis may 
then have to l>c ileferred until the ton-‘ils ha^T l*een nuunvcil. 
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wlieii ft liistological examination ehoiiltl bo made ; if the 
tonsils are found to bo tuberculous it is safe to assume tlmt tiie 
glands arc similarlj' infected. Importance is to be attacliecl to 
the matting together of several glands, ^vhich is usual in tuber* 
cvilosLs, b\>t may sometimes occur in subacuto septic ghvnds. 
Wlxen lyiuphadenoma is confined to tho cervical glands, as it 
often is in its early stages, the discrete character of the glands is 
a valuable distinguishing feature. Lj-mphosarcoma is fortunately 
rare, but the rapid grow th of tho glands, tho local infiltration, and 
tlio appeaianco of secondary grotrths will pravent error. The 
distinctive features of glandular fever arc detailed elsewhere 
(p. 71G). 

Treatment. Treatment should l>egm with the removal of 
the tonsils. After tho operation the child should he tested 
ill bed until the temperature settles. It is often surprising 
hou quickly a tuberculous gland will diminisli in size after tho 
source of the infection ha.s been removed, but so long os the 
glands are largo the neck should )>e immobilised ; this may be 
most conveniently carried out by means of splints (see 
illustration), and then if the terapemturo is not raised the child 
need not be confined to bed. Local operation becomes necewary 
in tho event of the gland.s threatening to break dowi into an 
abscess. 

Cleneral treatment is of great importance. A stay of several 
months at the sen.sido should be arranged, and during the winter 
months graduated cxi)Osurc.s to ultra-violet rays should bo given. 
The diet must be oa nourishing as tho child will tolerate, and may 
bo fortified by a good cod-liver oil eninbion combined with malt 
and iron. 

Generalised Tuberculosis of Lymphatic Glands 

Tills rare condition may bo met %rith in j’cnmg children. The 
sujierficml glniid-s in the neck, axilla?, nnd groiius rapidly cnlaigo 
and become cascoiis, anti there may lio evidence of involvement 
of the mediastinal and deep abdominal glands. Tlio outlook H 
grave, owing to the likelihood of a miliary or meningeal spread. 

Lymphosarcoma 

Tills is rare in childhood. TTie glands in the mediastinum or 
in tho neck are likely to Ixj tho starting point. Tliey rapidly 
enlarge, nnd ore soft, slightly tender, nnd soon hecomo attached 
to surrounding structures. IVJien tho dKen.«e occurs in the 
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ine<ljastinum symptoms soon ariso from tlio local prcssnrc olTcct.^, 
and indiitlo cyanosis, dj'spncca, dj'sphagia, and dilatation of the 
superficial veins on the chest aall. 

Treatment by radium or deep X-m}'8 may be tried, hut as a 
rule the disease advances mpidlj', ami the child dies* within a 
fe«‘ v-oeks. 


Miku)iC2*s Disease 

This is a disorder charactcriswl by enlat^cment of the ssilivary 
and lacliiyinal glands. It may ho due to various conditions, of 
which leukremia and Ij'mpliadcnoina are in childliood the most 
usual and the most serious. Tlicre is also a benign form in vhich 
the glands remain swollen for several weeks and then slowly 
subside, hut the swelling may recur. Tl^e swollen glands can«c 
some disfigurement, and may ho mistaken for mumps. 

BLOOD TRANSFUSION 

Ulood transfusion has now becomo so firmly established as a 
therapeutic procedure that it is approprialo to close thU cliaptcr 
with a consideration of some ol the points which arise when it is 
employed in children. 

Indications. The most obvious indication for tmnsrusion is 
after a severe loss of blood, as for instanwi after trauma or opera- 
tion, or when sevci’O internal hnjmorthago has taken place. It 
may be used in tiie ha:mortlmgic <tiscasc of the newborn (hiema- 
temesis or mclKna neouatorunr), and has nti ntlvantagc over 
hlood given intraimisculnrly in that it not only check-s the 
bleeding bnt abo replaces titc blood already lost. Intramnscular 
blood injection is, however, an equally good hromostatic, unfl 
requires a less skilful technique. Trat^fusion is aNo invaluable 
in the grave anarmiaa of infancy, such ns occur in icterus gravu*, 
congenital ha;molytic anxnnin, ntul the muru severe iastanccs of 
auDcnua in premature infants. In older infants Von tlakscfi’s 
anaiinia and the grosser degrees of nutritional anremia aro |jcncfite<I 
by transfusioiu*. IT.'emophilia, w>vcre purpura, the ana?mic 
crises of acholuric jaundice, and the acute lixmolytic aniemia of 
Ijcdcrer alTord additional c^camples of blood dkonses w Inch are 
directly improved by transfusion, iluch ha.s I)cen made of the 
^'al^e of blood transfusion in the wasting dboa^cs of infamy, 
but a preUmitrary bloo<l count tliould alwaj's l>e <lono, for it 
may be that the blood is concentrated with a nnl cell count 
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up to or abore 5,000,000 per cs.mm.,nnd under tbcpo circiimstanccs 
a transfusion is inad^Tsable.' It sboulcl be rcser%*ed for cases 
that show a real anamia ; wlicn Uio blood is concentrated an 
intravenous injection of saline would be better treatment. 

IVansfusion is not to bo recommended in the treatment of 
locab'scd acute infections such as pneumonia, peritonitis, or 
pyelitis, but it is of undoubted benefit in some cases of 
Bepticjemia. 

PrecauUons. 1. The first precaution is that the blood of the 
donor and recipient must bo compatible. This should alunys 
be tested by direct matching. 

2. Tlie amount of blood to be given must bq in proportion , ■ 
to the size of the cliild. A safe rule is to allow 10 c.c. of blood 
for every pound of body-weight — thus to a baby weighing 5 lbs. 

50 c.c. of blood would be ample. This roughly corresponds to 
giving two pints to an adult. 

3. The speed with which the transfusion is given must be 
carefully watelied, for with a raju’d transfusion there is a real 
danger of so embarrassing the right side of the heart as to cause 
heart failure. Allowing lU c.c. of blood per lb., about twenty 
minutes should be taken in actually running in the blood, and so it 
follows that the smaller the child, the slower roust bo the rate of 
transfusion. This makes it impossiblo to employ direct transfusion 
from donor to recipient, and the donor’s blood will need to be 
citrated by allowing 1 c.c. of a 2 per cent, solution of sodium 
citrate for every 10 c.c. of blood. Blood may also bo given 
intravenously drop by drop, using tiie technique described for 
giving continuous intravenous saline (see p. 09). 

In infancy, and often in older childhood, it is necessary to expose 
a vein by incision under local anaisthesia, ami if this vs to bo done 
one- has the choice of several silos. The internal saphenous 
vein as it crosse.? in front of the internal malleolus is often used, 
and has the advantage that it is as far as possible from the heart. 
Alternatively the median basilio vein, may be chosen. TIio 
superior longitudinal sinus has been employed by direct puncture 
through the anterior fontanelio, but the risk of i>enetrating 
right through the sinus and iniccting the blood into the subdurol 
space, and the ivassihility of producing thrombosis of the sinus, 
prev'ont it from being ciutomarily used. 



CHAPTER XIX 

DISEASES or THE ENDOCRINE GLANDS 
THE THYROID 

The secretion of the tlijTojd gland exerts a profound stinndus 
on the processes of metabolism, n stimulating innncnce which 
in childhood affocts both physical growtlj and mental derolop- 
ment. The active principle of the gland h an iodine-containing 
comjwund, and for the pro|>er funetiojiing of the thyroid an 
ingestion of mfnuto aniounta of iodine in the diet is neccssaiy, 
othenriso the glan<l is liable to umlergo a simple hypertrophy 
(goitre). The thyroid gland is the only member of the endocrines 
which, when given Ihcrnpcntically by mouth, can be relied upon 
to oxert an action, and in this connection it is of interest that the 
thyroid, by means of the thyroglossal duct, has a developmental 
connection with tlio alimcnlarj' tract. A deficient secretion, if 
dating from birth, leads to tlio clinical condition of cretinism, 
or if acquired later on glvea.rhso to my.Ncedcma, and excessive 
secretion leads to exophthalmic goitre. 

Cretinism 

Cretimsm in this country only occurs in si>onidio form, and 
the thyroid gland is either entirely absent or much undersized. 
Endemic cretinism is met with in ports of the world whore 
goitro is common, and then may affect more than one member of 
a family. In the endemic casc.s the gland may bo considerably 
enlarged, altbough its secretion is ileficicnt. 

The circumstances under which sporadic cretinism arises oro 
not understood. Heredity plajn no jHirt. The condition is 
equally distributctl lietwecn the sexes. Although the secretion 
of the thyroid is deficient or rntireiy aliscnt from birth, the 
earliest manifestations do not npi*cnr until the infant is obotit 
twelve weeks old, and therrforo tb® diagnosis carmot bo made 
l«!fijre that age. It would sccm^lliat the ftvfus stores enough 
thyroid secretion derived from maternal sources to last fur alxjut 
three months. 
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Symptoms. When once the symptoms of cretinism hate 
developed, the clinical picture w characteristic, and all cretins 
l^ear a remarkable similarity to each other. Although they ap[)car 
plunii) enough, it is soon apparent that they are stunted in height. 
The head is relatively bro.ad and the features are coarse and pig- 
like, llie eyelids arc heavy and the palpebral fissures narronod, 
the nose is squat, the !)]» are thickened, and the tongue is 
enlarged and protruding and its papiUaj stand out prominently; 
indeed it may bccotnc eo hypertropKied os to he Utcrally too 
large for the mouth and may give rise to 
obstruction to breathing and difficulty 
in sucking and swallowing. The com- 
plexion is sallow because of annemia, the 
hair is scanty, dry, and brittle, and the 
eyebrows are thinned. The skin is diy, 
the Bubcutaneoua tissues become in* 
nitrated uith a solid cccloma, anpro* 
cla\icular pads of fat develop and form 
a collar round tlio ba«c of the neck, 
the limbs are thickened, and the fingers 
are broad and stumpy. The abdomen 
is protuberant , and frequently an umbih* 
cal hernia b present. The circulation b 
sluggish, the extremities aro cold, and 
the temperature is subnormal. Physical 
development b retarded, the teeth erupt 
Isto and often irregularly, and the 
anterior fontanello may remain open into 
the third year. By this time, although 
the cretin mairvtains a sqnat solid figure, 
tho weight and height ore both much 
Ijclow the averago for the age. In many 
ca»es it b impossible to palpate either the lateral lobe.s or tho 
isthmus of the thjToid. 

T1)0 Tclarilation of mental development j.s as striking as the 
jiccuUac physique. Tho expre^ion is ono of downright dullnc'-''. 
and the reaction time is noticeably slow. The infant Io«es interest 
in the goings-on around, and it may be difficult to rouse him to 
feed. SmiUng and crj’ing are infrequent and require an unusual 
amount of provocation, but when in full cry the forehead Ijccomes 
much puckered and tho voied^is strangely hoarse and croaking. 
Gons.tipati<>n b iv most coiustant fealure, and is severe. If the 
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condilion remains untreated, development is very slow, walking 
and talking arc much delnj*ed, and nfc the ago of pubertj’ an 
untreated cretin has the mental equipment of a child of only 
two or -three 3 'carfi. .Sccoudarj' sexual characters do not 
develop. 

At post-mortem cxaminatioti the th^'roid gland nm^' he eiitirclj' 
absent j in others onl^’ the atrophied remnant of the gland can 
bo found. 

Diagnosis. When a cretin has once been seen, others should be 
recognised at a ghneo, for thej' are all alike. IVhen the tj'picul 
characteristics are beginning to imfold at about tlirco months of 
ago, doubt may at first bo entertnmed, and it n ould then he as well 
to wait two or three n ccka before beginning treatment in order to 
let (he picture become inoro complete. Tho rapid alteration in 
the infant’s appearance after a few weeks of treatment by thyroid 
will also confirm tho diagnosis, if that were needeci. The only 
condition with which crctiiiisiii is at all likely to he confu‘»ed is 
mongolism, although inactual fact tho two conditions are quite 
dissimilar, and mistakes should not occur nlmn once a t^'pical 
example ofcacii has been seen. The differences between tlic cretin 
and the inongol arc set out on p. r>94. 

Prognosis. Tlicro can hartUy be any condition in uiiich the 
prognosis is more furourobly affected by carl)* diagno-U and 
persistent treatment. ^\'hcn treatment bcgin.s really early— at 
the fourth month or so — both idiysical anti mental development 
go ahead mpidlj'. T^io improvement in the infant’s apixjtirAnco 
j.s such that within a few months it i.s impossible to recognise 
tho babj' as a cretin, indeed a change con bo detected after three 
or four Meeks, and from then on gronih procectls nornmll}*, and 
cventuallj' at pnhertj* tho usual sexual changes take place. 
Tho groM-th in height is at first particularly rapid, and it is there- 
ibro impon'ant fo sec that fAe usuaf sarbgimnft ngafrtsit nefers 
are being carried out. With early treatment mental gnmdU inas' 
l>c na successful ns plij-sical growth, but unhappil,v this i‘! not 
abvays tho case, and a degree of siinple-mindctlnes.s may remain. 
Wicn treatment is dela 5 'ed until the end of the first ycnv mental 
growth is seldom ns satisfactory physical growth, and tho child 
is Ukclj’ to remain b-ackwanl, «ith an intclligenco quotient 
three or four years lichind the average. When treatment is not 
commenced until five j-ears of age t’cty little can h/r hopcfl for, 
although some amelioMtfon of tlib physical apj'icaranee may Iw 
brought almut. 
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TJio nniount of iinjirovemcnt that can take place may be IIIik- 
trated by tlircc eases. One, nn undoubted cretin at three month*! 
of age, wis under the writer's care and won first prize at a baby 
show when a year old ; another, 
recorded by Cockayne, won a 
scholarship at school ; a third, 
recorded by Thomson, eventuahy 
married and raised a healthy 
family. 

Treatment needs to bo kept up 
throughout life. If the adminis- 
tration of thyroid stops, the child 
gradually finks back into a 
inyxcedcmatons state, although 
improvement takes place nhen 
treatment is re-startcd. 

Treatment. The essence of 
treatment is to supply the child 
with thyroid, and this should bo 
given by moutli in tho form of 
thyroideum siccum. It is wUo to start with a small dose and . 
gradually increase this, being careful not to overstep the child's 
limit of tolerance. For an infant gr. \ 
twice a day should bo tho initial dose, the 
amount being raised by gr. J after u fort- 
night. In infancy a total daily dose of 
one grain of dried thyroid will usually be 
sufilcient, but in older children ns much 
as five graiiLS a day may bo required. 

Tlie reguLation of the doso must be 
gauged by' clinical standards, since the 
amount required varies with each indivi- 
dual and cannot bo ns.sc5sed merely by' 
the age. Owrdosage leads nfc first to 
irritability, di.sturbed sleep, and o rapid 
pnlfp, follon etl by tremors, loss of weight, 
an«l diarrhcca, ond indicates the ncoil 
for a temjKirary reduction in the rlo.'w. 
jiorsiatcnt constipation may l»e taken ua an iudicatitm for more 
thymic), in fact the state of the Ijowel**, whether constiiMitcd 
or loose, is a jno«t useful indication of whether too little or too 
much of tho gland is being given. 
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M}'2c oedema 

In this condition the thyroid function becoims defectiro nt 
some time after birth Should this occur catl> there may be 
difiiculty in distinguislimg tho condition Irom cretinism, but 
08 a rule tho Instory la that tlio child lias devclojicd normallj 
for some years, and then perhaps following some acute infee 
tion, a slow change for the worse has set m The child becomes 
lethargic, dull, dirt), the hair falU the skin liecomes dr), the 
subcutaneous ti^iucs thicken the features coarsen, the ^Olce 
becomes hoarse, and growth sloirs down 

Iho TCBcmblanoe to crctmwm m a so\cre case renders the 
diagnosis easy, and in milder coses tho man) small points eimmcr 
ated oho% o Bhould suggest tlio condition 

Treatment consists of supplying suflictcnt thjTOid to enable 
the child to return to and maintain, a normal condition 

Exophthalmic Coltre 

This IS a rare comhtion m thildliood An instance of tho 
disease has been recorded in a new bom infant whoso mother was 
suffering from tho condition, and a few ca«e 8 have liccn reported 
m tho earl) jears, but the majority anse ilunng tho later)onrs of 
childhood 

The fl)mptom 8 are much the same as in adults Tlio gland 
becomes enlarged, exophthalmos is ncorl) nlwn)'a present m com 
paiiy with ^on Graefes and Slellnogs signs, and there w abo 
taeliNcardia Tho lo^s of weight ma\ Im* severe, sweating and a 
tendenev to diarrhma are common, and the basal metnbohe 
rate is increased Tremor w not so frequent a sjmptom as in 
adults but it nia) lake a more coarse or choreic form 
Cmotionalisin is ^tr) noticeable and i*. shown b\ rapid changes 
from penersit) to exhilaration 

Tho prognosis m childhood u more faxoumlile and surgieal 
interfercnco is not os a rule reqinretl Treatment consists first 
and foremost of complete rest in bed under the charge of n trained 
and understanding nuree lb© diet must be nutritious, and 
malted preparations are a useful addition Iodine (ns Ltigcils 
solution, three to fiio mimraa three limes a da\) should l>e 
prescribed In more pe%erc cases carcfull) controlled \ ra) 
etiKisure over th< gland nia) b<* cmploMil \ partial ihNrmdu 
tonn should onU bo considcml m Uuhlnii when a thorough 
Inal of the measures given above has proved fnutlc's 
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Goitre 

Simple enlargement of the thyroid gland occun* cndemiciiUy 
in certain parta of the world, and in this country’ in Derbyshire. 
Si>ormlic cases also arise in i^Udtcn, os in adults. ‘The thyroid 
may enlarge before birth and cau£e ilifficulty in delivery. In 
infancy the most important synniitom is breathlessness, duo to 
compression of the trachea ; the dyspnoea may bo urgent, giving 
rLse to stridor and causing a degree of asphyxia. 

Goitre is also not infrequent at the time of jmberty, and is 
then more common in girls than Imys and seems particularly 
to aflect tall children. The condition subsides as puberty passes, 
Init its disappearance can be hastenerl by giving small doses of 
iodine, such as three minims of Lugol’s solution tlirice dailj’. 

The cause of the enlargement of the thyroid in sporadic cases 
js not understood. JfcCairison has shown that uhcre ^le condi- 
tion is endemic the cause may lie in a-bacterially contaminated 
nntor supply, and proveution lies in boiling and filtering the 
drinking water. Soils deficient jn their iodine content arc nl»o 
associated with endemic goitre. 

Acute Thyroiditis 

Acute iiUlamnmtion of the thyroid is rare in children. It may 
complicate the acute specific fevers or he secondary to sepsis 
elsewhere in the body. The gland becomes acutely suoUen and 
tender, swallowing is painful, and <lywpn(ca may be sovoro. 

Hot fomentations should be applied over tbo gUnd. The inflam- 
mation may subside in a few days or may go on to suppuration 
and call for surgical relief. 


THE PARATHYROIDS 

Iv%'idenco of ilisease of the parathyroids in childron is ii'cry 
rare. The exiierimental extirpationof these glands leads to povore 
tetany, and in liiiinnn beings this has occasionally follou cd ojwrfl* 
tions on the thyroid. Hypoparathj’roidi'sni is not met with 
in clnldhoo<l. 

Hyperparathyroidism ^ (Osteitis Fibrosa GcncraU'wta) has i)ccn 
recorded in cliildiiood. The condition is duo to an ailenonia of the 
parathyroids, and the effect is to drain calcium from the Lonc^.. 
caasing a marked rise in the blood calcium and an increas'd 
« ITirntfr, D.inalil. Dr^. Jour, Surg , 1031-33. 19. 303. 
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excretion of cnkium m the stools and tinne 1 ho bones liecoino 
tender, fractures and bending occur rcadil3 and \ mj cxaraina 
tion shons rarefaction of tlic bone<? the appearance of cystic 
spaces m the cancellous ti< 48 uc uud a soft fibrous compact bone 
Hjpotonm \omitmg and mmcultir cramps n\a> occur 

Jrcntriicnt con^Hts of the suigical rtmoial of the parathyroid 
tumour 


THE PITUITARY GLAND 

TIio Rtudi of tlio pituitary gland is rendered diflicult for three 
reasons 1 irBtl3 the gland is composed of two distinct portions 
( 1 ) a para anterior and ( 2 ) a psn. intermedin and ptrs nenosn , 
these two portions possess difieront functions and cbnicallv we 
ma} have to recognise various comlnnattons of o\ emotion and 
undcncti^m prodiuetl liv the difforont parts of the glnml in one 
and the s mio patient Secondly the gland is situated tn tlic Iwtiv 
solla turcica at the base of the bi iin and tumours of one part of 
the gland arc \cr3 liUoIy to interfere with the function of the 
other parts b3 direct pressure and uko with the neiglibounug 
pirts of tlio brain Ihird^ the pituitarj Ins been well colled the 
master gland of tlio cndocrines ns it everts a iirofound cfTect on 
the other members stimulating the th3Toul adrenals thymus 
and gonads and (lopros<Jing the pancreas Therefore m lesions 
of the pituitar3 ‘'Ccondar} effects may arise from interference 
with the functions of other glands 
The Pars Anterwr contains chromojdnl (eosinophil) and 
chromophobe cells fhe cliroiiiophd cells produce a hormorio 
whicli regulates slvclctal and vjsicm! growth and stimiihtes tlio 
development ami function of tho gonads 

file Pars Inlcnncdia is rcHjxmsiblc for tho secretion of pitmlnn 
which pa.s.<es no the pars nervosa f<» the h3pothalatnic region of 
tho hroin and so to tho third ventncle Some of tho symptoms 
usuall3 associated with disordered action of Iho pituitary, such 
as ol)Csi(\ , and the poly tina of dmlictcs insipidus arc the outcome 
of interference yuth In pothalamic function 
\\o may now consider the various forms which pitiiif'irv 
disease may take 

CIganlism 

Oieraction of the chroniophil cells of the pars anterior is 
less common in cluldrcn thm in adults jn whom it prwlucca 
acromegaly In tlnhliiood gigantism results, the tffcct lx mg a 
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simple overgroM’th of the whole child, to A^hich the features of 
acromegaly may bo added aa adult life U reached. Glycoauria 
has been noted in some instances, and may be followed nt a later 
stage by an increased tolerance for sugar. Rarely acromegalic 
characteristics — large extremities, coarse features uitli relative 
overgrowth of the skull and jaw and prominent supraorbital 
ridges, and k^yphosis — have been recorded in children. 

In some cases the condition is brought about by a chromophil 
adenoma in the anterior lobe, and to the sigiw of overgrowth 
may be added such local signs of a pituitary tumour as bitemporal 
bemianopia, anti there may bo X-ray evidence of an expanded 
sella turcica. Occasionally gigantism has occurred with hypo- 
plasia of tiie genitaha, due to a mixed tumour of chromophil 
and chromophobe cells. 

When llie sigirs of a tumour are associated with failing vision, 
operation on the pituitary is justifiable. Othomiso dwp X-ray 
treatment may bo tried. 

Basophil (Chromophobe) Adenoma 
A pymlroine caused by email basophil adenomata bus been 
described by Cushing. The eymptoms comprise n rapid and pain* 
ful obesity u ith strias atrophic® in the skin, generalised hirsuties, 
high blood pressure, softening of the bones, and cyanotic dis- 
coloration of the e.xtrcmities. Tlio tumours arc too small to 
produce local pressure effects o« the brain. Treatment by 
X-ray exposures should be given. 

KEr£RE.vcc.s 

<'u»Hu<a, H. i/tiU. flopktna limij)., 1032. 1, IBT. 

Dorr, a. V , anJ Bailey, r. Ifni, Jour, i’ury , 1035. 13. 

Deficient Function of the Pars Anterior 
This is a clinical rarity, of which the chief symptom is infantifii'm. 
The tw o varieties — pn^erio and Simmond’e dfaease — have 
clo«o similarities. In progeria there is from an early ago remark- 
able stunting of stature, wifJi delayed closure of the skull, lo*-^ 
of hair and of subcutaneous fat so that the skin is nTinkled,and 
arteriosclerosis. The apjicarancc is one of premature scmlity. 
Simmond's dlscjLSc usually follows some acute infection, and is 
characteri.«cd by a sudden arreat of. growth, with failure of 
epiphyseal union, los.s of subcutaneous fat and wrinkling of the 
skin, and absence of pubertal changes. The intelligence is 
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alTcctctl IIh' wuulitJOH is due to infarction of the nrtcr\ to tiu 
pitiiitarj h(Kl\ ujth cutting off of the Wood ‘ojpph to the pars 
tcntcnor 

D>slrophia Adiposo-genHalis (Frohlith’s feyndroino) 
llus condition la the result of interfere ncc uitli the function 
of the jKJstcrior lol>e, and often of the hjjiothaJamiLs as nell 



Finn CJ anj *0 Dy«lropltm iMulntix (Frol hcUa kn** In rhr) m 

A llOJ Agwl «lc\cn J-CAIH 

It nmj come about n» a rcauH of bwal meningitis — usually 
sjpluhtic— or ma> foJlo« cnccpliahtw or fracture's at the baim 
of the. skull V. )ijch ha\ o led to local hsemorrhage, but w ilsuii11> due 
to o Blow growing tumour rn the suprapituitar^ region or to a 
c^Bt of Uathko'fi jjouch In i\w last group the tumour or cyst 
nmr gradunllj undcrgoc.dcirication,6:o that after otlior symptoms 
base l)con prc'^cnt for some jTare an X raj maj show ejiccks of 
calcification nbore the pituitorj fossa, and there maj al>a apjjcar 
some distortion of the sella with erosion uf the clmoul processes, 
but the^ change^ an seldom apparent before pulx rt} 
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The chief symptom is olxjsity, the fat being laid down fconic* 
what after the feminino dhtrihutioii, the breasts, huttoclcs, and 
lower abdomen being particularly adipose. There is usually 
some stunting of stature with delay in ossification, which may 
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ho demonstrated by X-raying 
tlio carpal centres. The 
external genitalia are imma- 
ture, and in a boy the ponhs 
U strikingly diminutive ami 
sunken in the surrounding fat, 
while the testicle-s may 1)0 
undescended. The hair on the 
scalp is often fine and silky, 
but hair fails to appear in the 
axillae or on the ^)iibe8 or 
limbs. Ily comparison with 
the tnmk, the hands ore often 
email and the fingers long and 
tapering. As a rule the sugar 
tolerance is increased. The 
mentality is sometimes unim* 
pttiied, but Juore often there is 
n varying degree of turpitude, 
jiarticularly in ca.vc8 duo to a 
tumour. After some years 
such local signs of a tumour a.'i 
hilaternl teinpoml hemianopia 
or optic atrophy may apjvenr. 

The label of “ pituitary 
obesity ” is too often npplie<l 
to fat children, the majority 
of whom owe their obesity to 
overaating ami insufficient 
exercise rather than to any 


definite endocrine abnormality. As n rule children with pituitaiy 
oliesity have a really small npjictite, and in addition the genital 
hypopIa.sia is^ a further ehnrftcteristic distinguishing tliem from 
overfed children. 


Treatment. The obesity can to some extent bo controlled by 
diet and drugs, although any striking lass of weight is not to he 
expected, and in tliw respect the results of treatment do not 
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cojninrc with tho^e obtamcd m children who*^ obc«it^ w 
exogenous rather than endogenous T2ie diet should ono m 
winch starches espeemllj liread, potatoes, root vegetables and 
cereaU, are withheld («ec p 169) Of drugs, whole pituitary 
gland may be given mouth fB W Co tablets, from gr 1 to 
C ter die), and may l>e combined xrjth smaller doecs (gr ] 
to I) of lined thvroid The results of treatment arc, howoxor, 
often dioapiiomting Occn«ionaU> a simple tumour maj lie dealt 
with surgicailj with good results, or \ ray treatment may be 
cmplo\cd Tlic possibility of syphilis as a cau'^e l>o home 
m mind 

Two further vanetics of pituitary obe«itj must be mentioned 
In ono (the Schuller Clirwtian syndrome) there is a primar) fault 
in hpoid metabolism, and xanthomatous cells m^ndc the pitmtaiy 
and the bones of the skull The condition is more full> described 
under the hpoul dwrdcra (see p ICS) In the other Mtiet^ 
(LawTcuco ^foon Bic<ll sj^ndrorao) the condition of djstrophia 
adtposo genitalis is associated with retinitis pigmentosa jwlj 
dactjli and mental defect The disease is a familial om 


Diabetes Insipidus 

Xliw condition is chanctensed bj seiero thirst and the pas.<^go 
of cnormou** amounts of rerv pale iinno of low specific gravity 
TIicroi8nogl>cosuna The lesion wpituntcd m thehjpothalamus, 
hut ma> lio accompanied by evidence of n disordered pituitary 
function In children sjpliditic basal meningitis is the usual 
cause, hut it raaj follow cnccphahtis or trauma to the ba«o of the 
skull Tito Fjmptorns can ho relieved bj the daily injection of 
1 ec of pituitrin suhciitancouslj Anti s^pluhtic treatment 
should abo lie given in appropriate exses 


THE PINEAL GLAND 

Tlic pineal gland is gcncrallv held to control tlic dev clojnnent 
of the sex glands which develop at pubertv coincidentaiU with 
involution of the pineal 

Tuiuoure of the pmeil bodv are almost confined to \>oyn 
m whom the} cause a preeotioos enlargement of the genitalia 
with the hirsuties eliaractenslic of pubertv Thi inentabtj miiv 
nl “0 Ire forwnrtl The precoaow* pulrertv maj mike its appear 

Ilk CKWecoeo is 
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Tlic chief 8yiin)toiu is obesity, tJie fiit being laid down some- 
what after tho fcinimne distribution, the breasts, buttocks, and 
lower abdomen being particularly adipose. There is usually 
some stunting of stature with delay in ossificotion, which may 



Vn..71 Paiiiluf) •]uarfi>>n>. iliii'-iralnl 
l>} ch'< bay fin Iht- ristit. n|ir> k not 
only K>Kiri. but nl»o filnw. iintl liut 
nrnUKifnili-ti tiMra TOir >n»y o« ihf* 
loft M iKinniil Itoth siti new! nint' 
jrdrn. 


1)0 demonstrated by X-raying 
the carpal centres. The 
external genitalia are imma- 
ture, and in a boy the penis 
strikingly diminutive and 
sunken in the surrounding fat, 
while the testicles may bo 
itndcsccnded. Tlie liair on tbe 
scalp is often iino and silky, 
l>«t hair fails to appear in tbe 
axilla" or on tho ^mbes or 
limbs. By eorapnrihon ivith 
the trunk, tho hands ate often 
small ami tho fingers long and 
tapering. As a rule tho sugar 
tolerance w increased. Tho 
mentality is sometimoH unim* 
paired, but more often there is 
a varyiJig degree of turjiitudo, 
particularly in cases duo to a 
tumour. After some years 
such local signs of n tumour ns 
bilateral temporal bcinianopi.a 
or optic atrophy may appear. 

Tho label of '* pituitary 
obesity *’ ia too often appbed 
to fat cblldren, the majority 
of whom owe their obesity to 
overeating nml insuflicient 
excrcL»o rather than to any 


definite endocrine abnormality. As a rule ehihUen with pituitary 
obesity have a re.nllj' small appetite, ami in addition the genital 
hypopla'-la is^ a further characteristic distinguishing them from 
overfed children. 


Treatment. The obesity can to nomo e.xtent bo controlleil by 
diet and dnigs, nltboiigh any striking Ipsa of weight is not to be 
cxiK-ctcd, and in tliis rcsiiect tho results of treatment do not 
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coniijare with th^ise obtaiiietl In children whoso obesity i** 
exogenous rather than endogenous. Tito diet should Iks ono in 
which starches, especially bread, potatoes, root vegetables, and 
cereals, arc withheld (see p. 109). Of drugs, whole pituitary 
gland may bo given by mouth (B. W. & Co. tablets, from gr. I to 
fi ter die), and may bo combined with smaller doses (gr. j 
to J) of dried thyroid. The results of treatment are, however, 
often disappointing. Oeeasionally a simple tumour way be dealt 
with surgically with good results, or X-ray treatment may l)c 
employed. The possibility of syphilis as a cause must be borne 
in mind. 

Two further varieties of pituitary obesity must bo mentioned. 
In ono (tho SchuUer-Chriatlan ayndrome) there is n primary fault 
in lipoid metaboh’sm, and xanthomatous cells invade tho pituitary 
and the honc.s of tlie skull. The condition is wore fully described 
under the lipoid disorders (sco p. 108). In the other variety 
(I^awronco-Moon-Biedl sj^idromc) tho condition of dystrophia 
ndljmso-genitalis is associated ulth retinitis pigmentosa, jx)!}’- 
daetyly, and mental defect. The disease is a familial one. 


Diabetes Insipidus 

TJjis condition 5.s clinractoriscd by severo thirst and U)o paaaago 
of enormous amounts of very pale urine of low spceific gravity. 
There is no glycosuria. Tho lesion is situated in tljo hypothalamus, 
hut may bo accompanied by evidence of a disordered i»ituitary 
function. In children sypliilitio 1)0501 meningitis is the usual 
cause, but it may follow encephalitis or trauma to the hoso of tho 
skull. Tho symptoms can l>o relieved by tho daily injection of 
1 c.c. of ;utuitrj» 5«beut.ancou.<Iy, A))li-sypbilitic treatment 
should nhio lx; given in appropriate coses. 


THE PINEAL GLAND 

Tltc pinofll gland is generally held to control the development 
of the sex glands, which develop at puberty coinddentnUy witii 
involution of tho pineal. 

TumouiH of tlic jiineal body ntv almost eonfmod to l»oys, 
in whom they cause a prccociow enlargement of the genitalia 
with the hirButies characteristic of pultcrfy. The mentality may 
abo be forward. TIio precocious puberty may make its np{)car- 

tlt. 



484 DISEASES OF THE EXDOCEINE OLAKDS 


Hutchison’s Tumour has been reported in clulclren ns old as 
six years, hut is usually met with under three years pf ogo. 
Boj's are affected a little more often than girls. The early symp- 
toms are vague, and the condition is only suspected whcri tiio 
characteristic secondary deposits arise. Tlicso occur in the orbits, 
on the flat bones of the skull, and on the inner side of the ribs. 
Hajmoirhage into the eyelids and proptosis are often tlie first 
evidence of these deposits, and as a rule the e^’e first to bo affected 
is on the same side as the diseased auptarenal. Multiple tumours 
on the skull soon follow. Those on the outer surface are hard 
and may bo as largo as a hen’s egg, while those on the inner 
surface give rise to signs of on intracranial neoplasm with head- 
ache and optio neuritis. As a rule by the time these secondary 
deposits have appeared the primary tumour in the abdomen 
can also be felt, but this is not always so, in fact the abdominal 
tumour sometimes remains impalpable until death. The lym- 
phatic glands above the inner end of the clavicle on the side of 
the affected suprarenal are usually enlarged. 

The condition must be distinguished from cbloroma — in which 
tumours also form in the orbit and cause proptosis and hsemor- 
rhage into the eyelids — by tlie Icukxmic blood picture which is 
characteristic of cbloroma. The blood picture in casea of 
Hutchison’s tumour shows littlo beyond a progressive secondary 
anteraia. Orbital htomorrhages may aUo occur in scurvy, but the 
evidence of hsmorrhage into the gums and beneath the periosteum 
of the long bones, the presence of blood cells in the urine, and the 
scorbutic beading of the ribs uill serve to rlLslinguish this condition. 

Treatment is of no avail, and the disease is fatal witliin six 
months. 

Pepper’s Tumour. This usually affects the right suprarenal, and 
gives rise to a diffuse secondary inva-sion of the liver. The condition 
arises soon after birth, and is fatal before six months of age. 

The first symptom is a progrc.ssive enlargement of the liver, 
noticed soon after birth. TIic whole organ enlarges evenly, 
and *is firm and smooth. There is neither jaundice nor n.scitc8 
and the spleen is not felt, Tlie abdomen may become consider- 
ably distended, and tlie umbilicus becomes unfolded. At post- 
mortem examination the whole liver is diffusely invaded by growth. 

. Sarcoma of the Suprarenal Cortex 
This is a rare condition, and affects girls much more often 
tlian boys. Symptoms may appear at any ago, and differ accord- 
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mg to the Rcx of the child. laghtwood has recorded on instance 
in n male infant aged eighteen xteeks. In girls the borly takes 
on the feature^ of masculinity, hair gro^ison the face, trunk, and 
anns.tho clitoris enlarges, but menstruation « absent. Adiposity Ls 
a prominent symptom, tho checks become bloated and often ruddy, 
and there may be great muscular development. In bojn the 
secondarj' sexual characters appear prematurely, the |)enis 
enlarges, pubic hair groua thickly, and there may bo a prodigious 
musculi\r development (so-called Infant Ilcrcules). Tho sjauptoms 
arc very similar to those of a pineal tumour. 

Tumoura of the suprarenal cortex ate 
slmr-growing and show' no early tendency 
to metaatasise. A regression of symptoms 
has followed upon surgical removal of tho 
tumour. 

A similar condition of vtnlism, enlarge' 
ment of tho genitalia, and himutics, raay be 
due to congenital hyperplasia of the supra- 
renal cortex ndcctuig one or both glands. 

There Is some evidence to suppose that the 
ovcraction of tho suprarenal cortex in thc«o 
cases depends u^wn a hj'perscerctlon of the 
basophil cells of tho anterior lobe of the 
pituitary gland. Similar symplomi have 
also been recorded in patienta who have 
died from a malignant tumour of tho 
thymus gland,' 

THE GONADS 

The function of tho ovaries and testes 
may err in the direction of over- or undcr- 
pccrclion. 

Hj'pcrsccretion leads to precocious 
puberty, indicated in girls by premature 
development of tlio breasts, Iho npiieamncc fm. 73 rcw-ioiM 
of pubic and axillary bair, and «ii early Ujmuik-- m a 

onset of menstruotion, and in boys by the Tiio cuion* wm 
premature aprieanmce of hair on the fore, 
chest, axiluc and puws, and enlargement of Thr> t-aiw pn.bAMv 
the cenitalitt. The condition is met uith l■y}w^'U 13 * 

” - ....... . , t fl ll>* 

more frequently In gim tlinn m wivs. In wru-x. 

< Lrvton, O , Lanetl, I03<, tSZl. 
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both sexes there may be inituilly a rapid growtli in height, but 
this soon comes to an end oiving to early union of the epiphyses. 

. 'Wiien the symptoms are assodatcd with a tumour of the ovary or 
testis, its removal may be followed by a 
gradual disappearance of the symptoms. , 
Hyposecrotion, or eunuchoidism, is more 
common in boys than in girls, and in the 
former is often associated with incomplete 
descent of the testes into the scrotum. If 
the testes can be felt, tljey arc noticeably 
small and devoid of sensation. In both sexes 
the children are tall and somewhat obese, the 
union of the epiphyses is delayed, and in boj’S 
the body may assume a feminine contour. 
Puberty is delayed, maybe indcBnitely, and 
the trunk remains hairle.ss. The mentality is, 
not affected. 

Treatment by giving gonodic extracts is 
without e0cct, probably because of the 
inactmty of the oxtroct, but encouraging 
results hare recently been obtained by the 
intramuscularinjection of active preparations 
of the anterior pituitary,* leading in boys to 
enlargement of tho teslea and in some cases 
causing their descent into the scrotum to be 
completed. 

FiO, 7i, Frecocioua 

m . girl jHE thymus 

fkgml three JTnr» 

and «icivon The function of the thymus is but imper- 
Sr^t^'n h^«d lectly understood, altliough it is thought to 
sire«dv com- excrt an inhibiting inHucnco on tho develop* 

' ment of the sex glands. Certainly the gland 

atrophica as puberty approaches, being eventually replaced by fat 
and fibrous tissue. The organ ta largest at birth. Figures obtained 
from the post-mortem room at tho Hospital for Sick Children 
showed that from birth until four years the average weight of 
the thymus was 6-3 gms., tho extremes being 2 gms, and 12 gms. 
These figures exclude those cases in uhich death took place 
suddenly and unexpectedly, and in which an obviously enlarged 
thjTnus was found at auto)>sy. In such cases tho thymus may 
weigh up to GO gms. — ten times the normal weight. 

' Such M Protan, or Pregnyl. 





TJIE THYMUS 4S7 

The t«o cJjiof climcnl contlitiona which arise from cnHrgcd 
thj mus are thymic asthma and status JjTnphaticus (I 3 mphatism) 

Thymic Asthma (Kop’s Asthma) 

Thw IS a rare condition uhich occurs m joung infants, and is 
characterised by attacks of dyspnoea with inspiratory and 
expiratory stridor, and cyanosis Olliers may suffer from sudden 
syncopal attacks, and thc*» may recur during the first two or 
three years In these attacks the clnld may seem to faint, falls 
down uneoascious, and becomes cold and blue There may be 



ria 7S X mv showing the alMdow ciuiwl by n largo thjmtu Irom 
an infant ten dttyn okl who hud «({acks of ryanoiis with atn tor 
TJw» sjTnptonis up and lbt> shadow disappcarr*! folJowng 

radium troHtmont over tlra thymus 

jbwJ iicaih nwy shhougb fl? .9 mh? 

rccotery is made after a few mmutc* A history sometimes 
obtained in young infants, and which should nrou®o suspicion of 
n large thymus is that the mother fcara to bath her baby bccnu«c 
immersion In water brings on a s\nco|Mil attack 
If the thymic enlargement »s detectable clmically, it will be 
rttenlidby dullness to |>ercussiono\er the manubrium stemi and 
for nlKiut a finger breadth to each side, and rndiological examina- 
tion show 8 a broad shadow m thpmnUmeal)o^e the heart shadow 
A lateral X ray Mew may iil«o slio>» the trachea eompres'i«l or 
thni*«t backward by the large gland llarely the thymus may 
be felt projettmc In the tpistcrnal notch 





488 DISEASES OF THE ENDOCRINE GLANDS 


A relief of symptoniB may be brought about by giving one or 
two exposures of the upper part of the chest to deep X-rays, 
or by the application of radium over the thymus. 

Status Lymphaticus 

The post-mortem finding? in this condition consist of gross 
enlargement of the tliymus, with bj-pertrophy of the spleen and 
a general increase of the IjTnphatic tissues. The thyinas may bo 
so extensive that its three lobes, which normally just reach to 
the base of the heart, cover the anterior surface of tho 
pericardium and completely obscure the heart. Its weight may 
be increased up to 30 or SO gms. 

Certain peculiar clinical states may arise in cbiklren in whom 
these hyperplastic lymphatic changes are found at autopsy. 
The nio.st disastrous is a sudden <lcath for which there .‘’cems no 
adequate cause. It may occur ns a result of some quite mild 
infection, particularly of the respiratory passages. TIius a child 
of seven years died unexpcctcdlyduringamildattsckofbroncliitis, 
and another case was that of an infant of ten months who 
died in the same way. At autopsy no adequate cause of 
death could be found in either of these children, but tho 
thymus was very enlarged, weighing 37 gms. in tlio older 
child and 50 gms. in tho younger. Anaesthesia presents 
a great risk to these children, many of the deaths under 
anaathesia being associ3te<l with the typical findings of lym- 
pliatism at autopsy- 

Tlie diagnosis of lymphatlsm is seldom made until serious 
symptoms have occurred. Tho children are for the mwtt part 
plump and flabby, although so arc naany others who do not 
exhibit lymphatism. If there is reason to suspect tlio presence 
of lymphatism, the child should bo protected ns much ns possible 
from infections, and surgical opemtioiLs should only be undertaken 
if emergencies arise making them essential, and the risk should 
be explained to the parents. Treatment of tho thymus by deop 
X-rays or radium sliouH bo undcrtalmn with tho object of causing 
the gland to atrophy. 



CHAPTER W 

DISEASES OF THE NERVOUS SYSTEM 
ACUTE SUPPURATIVE MENINGITIS 

The organiams most commonly responsible for ncute sup 
purativo meningitLs are the streptococcus and the pneumococcus 
and less commonly the staph3lococcu3 or the innueuza bacillus 
The forms of niemngitis produced bj these organisms base bo 
much in common tlmt they maj convementi} lie considered 
together 

Almost alnaj's acute suppurative meningitis occurs secondarily 
to infection elsewhere In pneumococcal and streptococcal cases 
the most frequent forerunners are otitis media and maatoulitt. 
or pneumonia uhilo staphylococcal meningitis is generally 
secondary to infections of the skin or bones Occa.sionally tbo 
pneumococcal variety seems toansorfenoro hut oven in such cases 
It 18 probable that the organism bos been lurking HjTnptomless 
m the throat or cl->cuhcrc Influenzal menmgitus is most 
frequently met with under two years of age in fact of 220 cases 
collected by Ri\ere ' no less than 152 occurred during the first 
two yeors 

Symptoms The onset is generally sudden and may l/c hraelded 
b\ comuilsions or \omiting At the out«et tho child is likely to 
he imtable and if old enough will complain of intense headache 
but in other cases the onset may bo masked by tho symptoraa of 
the primary illnc«H lever is hkcly to be high up to 104® F 
Ah a rule the classical signs of meningitis develop quickly Tho 
fontanclle is lenw and bulging stifTiicss of tbo neck muscles soon 
appears and w followed shortly by retraction of the head and a 
po'iitue Kemtga sign The diagnosis is confirmed b% examma 
tion of the ccrcbro spinal flui I which is under increased pressure 
cloudy with a high count of i»olymorphonuclear cells, the 
protein is mcreascil the cblondes arc os a nik slightly diminished 
and the sugar is either dimmisbed or nb*cnt The causal 
organism may be found b> examination of a direct amear or h\ 
culturing the fluid , 

» n>-crt T N Amfr lit Ch\H 24 t<i2. 
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The illness runs a rapid course, seldom lasting mote than a week. 
Irritability soon gives 'way to droweinesa and coma, and there 
may be frequent convulsive attacks just before death. The 
course of influenzal raeningitia isusimUy a little longer, lasting 
perhaps for two or three weeks. At post-mortem examination 
the surface of the brain and spinal cord is smeared with a purulent 
yellow exudate which may bo so dense as to hide the swollen and 
engorged meningeal veins. In cases arising secondarily to ear 
disease the meningitis may be localised to the neighbourhood of 
the infected mastoid. 

Before the introduction of the milphanilamide group of drugs, 
the prognosis was thoroughly bad, tho mortality being in the 
neighbourhood of 95 per cent. Isolated instances of recovery 
were recorded from time to time and were usually pneumococcal, 
although it is probable that recovery was due ns much to the 
slightness of tho infection as to tho variety of therapy employed. 
With modem chemotherapy tho chnneo of recovery has been 
enlinnccd, but the illness rcD)ains an c.tccedingly grave one, and 
carries a high mortality. 

Treatment. The most imiMjrtant asjjcct of treatment lies in 
chemotherapy with tho sulphanilamide group of dnigs, which 
should be given in full doses. In addition tho appropriate anti- 
serum should be given both introthccaUy, and intramuscularly 
or intravenously, as soon as n preliminary lumbar puncture has 
enabled the infecting organism to be identi/ied. 

Tho principles that underlie the combination of chemo- and 
ecro-therapy in suppurative meningitis apply also tomcningococcol 
.meningitis, and the render is therefore referred to p. 404 for a 
fuller consideration of them. 

IlTien suppurative meningitis arises secondarily to ear disease, 
surgery may be required, and co-operation with an aural surgeon 
is therefore essential. 

MENINGOCOCCAL MENINGITIS (POSTERIOR BASIC 
MENINGITIS : CEREBRO-SPINAL MENINGITIS) 

Although it is customary to divido meningococcal meningitis in 
children into t-wo group.s, the one affecting infants, occurring 
Bporadically, and called- posterior basic meningitis, tho otiier 
eWefly affecting older children, occurring both sporadically and 
epidemically, and called ccrel»ro-«iunal mcningitl>?, Imth diseases 
are due to infection by tho meningococcus, and on bacteriological 
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grounds cannot be distinguUbed. The treatment of the two 
forms is the same, but the disease in infancy presents clinical 
features which warrant a separate description. 

Cerebro-spinal meningitis may occur at any age. In this 
country it i.s generally sporadic, but may assume epidemic 
proportions. 9 

Symptoms. The on.'^et is generally sudden, and is cliaracteri.scd 
by vomiting, headache, sometimes pain in the back, and a 
temperature up to 102® to lOi® F. In young children there ma}* 
be one or more convnilsions at the onset. From the beginning 
of the illness the signs of meningitis are generally evident ; the 
neck muscles are bo stifT that the whole child can be raised by 
lifting the head off the pillow, and the stiffness steadUy increa-ses 
until the head is held retracted. Kemig’s sign and Brudzinskt's 
sign (wliich consists of flexion of the hips when the head is raised) 
are positive. At flrel tiiero may bo delirium, which gives place 
after a few days to drowsiness and coma. Herpes may bo present 
on the lips, and there may be a fine purpuric rash scattered on the 
trunk, which has given the name “ spotted fover ” to the disease. 
An internal strabismus may develop, and blindoess U an occasional 
symptom and is o\idently of central origin, for examination of the 
fundus ocuH shows no changes. When recovery' takes place the 
bliiidnc-ss generally passes off completely, but pennanent loss of 
sight may remain. Panophthalmitis n)ay nlso occur, but is 
fortunately a rare cxjmplication ; it arises as a metastatic 
absccs.s, ond almost always results in destruction of the eyeball. 
Peafness is also a complication which may bo permanent. 

The ]} 04 (erior ba^ic variety fa confined to infants, occurs 
sporadically, and has its maximum incidence in the spring. 
In a typical case the onset fa hrfak, with fever, vomiting, and 
convulsions. Head-retraction comes on quickly ond may J)ecomo 
80 severe that the head fa drawn back between the shoulders. 
The trunk and limbs arc rigid, with the legs extended and the 
arms flexwl. The tendon reflexes ore nt first brfak, and Kornig's 
sign and Bnidrinski’s sign are positive, Tlio fontanclle fa bulging 
and tortse and loses its pulsation, and the puUo fa rapid and at 
first full. A tAche ecrebndo can often bo elicited by lightly 
stroking the 6kin. Tlie infant fa often very sensitive to gentlo 
stimuli, and may tu itch at sudden sounds or even when touche<l. 
Illinilnc#«, of central origin with a normal appe.aronce of the 
fumli, may develop, and the infant may exhibit coma-vigil, 
lying for long perio<ls W’ith open staring eyes, in wliich state a 
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purulent conjunctivitis is likely to occur, and makes frequent 
cleansing of the eyes necessary, the early stages the hahy 
may give frequent piercing cries, but after a day or tu-o lapses mto 
coma. Squints are not uncommon, but herpes and purp\itic 
rashes are not seen. A moungococca! arthritis is an occasional 
complication. • 

While the above dweription characterises a tj’pical case, 
atypical varieties may be met uith, and they often make the 
diagnosis a most difficult matter. For instance, the vomiting 
at the onset may be accompanied by such severe diarrhcca as to 
lead to a mistaken diagnosis of gastro'entcritls, and this is particU' 
larly likel3’ to liappen when the head-retraction and otlier signs 
of meningitis do not appear until several doj-s haw elapsed, 
while tlio fontanelle instead of bulging may be much depressed 
OK'ing to the loss of fluid in the stools. The temperature is 
generally’ liigh, but occasionally may’ fall to subnormal within 
a day or two of the onset and may remain low for the remainder 
the onset may also bo 
misleading. 

Pathology. Post- 
mortem examination 
shows tho meninges 
covered nith n yellow 
fibrino-purulent ex- 
udate, which in the 
posterior basic variety 
is situated particularly 
round tho base of tho 
brain in tho posterior 
and middle fossto, 
TvJiere it is likely to 
obliteralo the foramina 
of JIagondie and 
I,MScIjka through wJuch 
tlio cercbro-spinal fluid 
drains from tho fourth 
ventricle to tjie 
cistema magiia, and 
BO may caii.so hj'dro- 
ccphalufl. The exudate 
may also spread over tho vertex of tho brain and doivn tho spinal 
cord, in fact this is usually tho cose in the ccrebro-spinal type. Tlio 


of the disease. A heavy glycosimia at 



Fio. 7fi. _ TIio brain of a cItIM agjnl XJ 
who dioU of (KMi-baiiic mcninpt», shemin^ tl>» 
durtntnaion ol esudato o\Tr tho pasl<-rior 
(bird of titc brain. 
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rncfiingeal ^-essels are congested and engorged and may occasion- 
ally become tlirombosed before death. 

Diagnosis. In a typicol case with an illness of sudden onset, 
marked i)y fever, vomiting, possibly convulsions, and sliomng 
head-rctraction and Kemig's sign, the diagnosis should present 
no difficulty ; ^but milder cases occur in which the signs of 
meningitis may at first be poorly marked. Successful treatment 
depencls very much upon early diagnosis, and therefore if the 
question of meningococcal meningitis arises a lumbar puncture 
should be perfonned forthwith. The changes in both cerebro- 
spinal and posterior basic 
tjq>e8 are identical. The 
fluid is under increased 
preasure, turbid and 
yellowish, and during the 
acute stage there is a 
poliTnorphonuclcar cellular 
reaction. The chlorides 
are reduced, tlio protein is 
increased, and the sugar ia 
diminished or absent. The 
merUngococci may be seen 
in a direct smear mostly 
uithin the polymorphs, or 
they may bo obtained on 
culture. 

Although stiffness of the 
neck must always raise the 
question of meningitis, it 
may bo met wtb under 
other ehvfuvsfhitrecs. In yoang chitdtvn the of acato 

infections, such as tonsilHtU, otitis mcciia, or apical pneumonia, 
may bo accompanied by evidence of meningeal irritation such as 
stifrne«s of tlio neck and even a positive Kemig's sign — a state of 
affairs tenned meningi«mu' — and tl«j differentiation from 
mcningtlw may at times present groat difliculty. If after a 
careful examination a doubt peiwts, the question con be settle<I 
by a lumbar puncturo, for in mentngl«mus tbe ccrcbro-splnal 
fluid, iKjyond being under slightly increaswi prc««ure, is normal. 
Head-rctraction is also an occasional feature of mental defect in 
infancy, but the lack of acute illness and the history of a rctanlwl 
inontnl development will prevent error. 



Fio. “7. Mt inr«nt ftjrwl monttw 

miflt’iinc from mrnlnptU. amt uttowiog 
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Coufte. Meningococcal meningitis may at times be fulminating, 
and kill Tritliin tn'enty-four liours, but often the illness drags on 
for from three weeks to throe months. Tiio acute stage subsides 
in about ten daiTS, and in successfully treated cases recoverj' may 
then be looked for, altliough one or more relapses occasionally 
take place. In cases that last for two or three months, severe 
retraction of the head persists, vomiting becomes intractable, and 
gradually the child sinks into a state of progressive emaciation 
which may reach a truly remarkable degree. During this period 
the temperature is mostly subnormal, but may flare up for a 
few daj's at a time. Such cases usually terminate fatally, and tlio 
appearance of purpura w often a warning that the end is near. 

Recovery does not nece.ssarily mean a return to normal health, 
for unfortunately the illness may-bo followed by various sequejoi, 
of which the most important ate hydrocephalus, Bpaatic paralysis, 
blindness or deafness, and mental defect. TJic last slion-s all grades 
from imbecility to attacks of screaming and iinmanageablcness. 

Treatment. Tlie child should bo nursed in a darkened room, 
and be protected from noise. Careful attention mu?t be given to 
pressure points, and the use of a water-bed U helpful in pre- 
venting l^d-sores. The diet must bo fluid, and wll consist 
mostly of milk and milk foods. If the illness becomes clironic, 
it may be necessarj' to feed through an ccsophagcal tube. 

As in suppurative meningitis, chemotherapy uith suljihanil* 
amide or sulphapyridine plays tbo predominant part in treatment. 
The drug should be given in full doses (see p. 722) every four 
hours ; almost always it can bo given by mouth, but should the 
child bo too comatose to swallow, one of the soluble preparations 
should be injected deeply Into the muscles, the injection being 
repeateil into a fresh site every eight hours. In a siicccs-sful case, 
as the temperature falls and the s^TnpJtoms subside the do«e may 
be gradually retluecd, but the drug should not be finally 8toj)ped 
until the teroperatare has been norma) for a week and the cerebro- 
spinal fluid has been proved to bo sterile. 

Tbero Is no doubt that sulpbanitamulc alone can brii^ about 
complete recovery, and the question therefore nrises whether 
antiraeningococcal serum should be given. Unf<»rtunatcly, by no 
means all cases recover with sulphanilamide, and moreover, if 
serum is given at an early stage it assists immunity by supplying 
antibody, whewAs sulphanilainide is p\Jrely lacteriostallc anti 
apparently does not influence the development of immunity. It 
is therefore the author's jmictiee to give jkol^wnlent anti* 
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menlngocotcal scrum both intr'itUecnll_y, and either ultra 
mijoculariy or intravenously as well, as soon as the diagno is has 
been made, the total dose lieing 20 to 30 c c 

Wion giving scrum intrathccally n lumbar puncture is per 
formed and an amount of cerobro spinal fluid, about 5 c c in 
txa S3 of the amount of serum to be given is w ithdrvu u It is 
important that the eerthro-spinnl fluid should bo allowed to 
escape slowly drop by drop by keeping the end of the trochar 
just m tlio opening of the lumen of the needle The serum, 
previously warmed, must also be injected slowly and this is best 
earned out by allow mg it to flow in from a funnel raised about 
12 inches above the needle The initial dose of senim should be 
laige, 80 as to tide the child over the first tnenty four hours of 
sulphauilamide therapy, hy wliicli time the concciitnvtmn of the 
drug m the hlood and ccrebro spmal fluid should have reached a 
auflicicntly high level to inhibit bacterial growth Further 
doses of scrum arc tlien not required, and lumbar punctures 
should only be repeatcrl m order to rehcro a rising intracmnia] 
tension as w ould bo shown by the state of the fontancllc, increas 
ing headache vomiting, or tlecpcmng coma 
When recovery is judged to liavo come about, a final exanuna 
tion of the ccrebro spinal fliiul should be made in order to estnbhsh 
Its sterility 

It sometimes hoppens that after a few days fluid cannot bo 
obtained from a lumbar puncture and there may be a coincident 
rise of temperaturo and an increase of memngeal signs This ls 
usually due to the exudate at the ba.«c of tlie brain having blocked 
the exits from the fourth ventnelo A cistenml punetnro through 
tlio foramen magnum into tlio cLstema magna should then bo 
earned out, and if fluid is cosily obtained scrum should be giien 
by thus route In infants a better loctliod w to puncture the 
lateral ventnelo by going through the lateral angle of tlio 
fontancllc, Rcnim being given by thw route 
In eases that run a prolonged course an autogenous 
meningococcal vaccine has Ixen recommended 

TUBERCULOUS MENINGITIS 

This IS the most frequent vanctv of merungitia in childhood, 
and in common with thoracic and abdominal tuberculouw has 
its greatest incidence m the first two yTars of life This w 
iIJii»tra(e<l by the following chart, wlucb shoirs an analysis of 12C 
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consecutive cases &om the post>mortcn\ tccortls of The Hospital 
for Sick Children. Of the 27 cases that occturcd during the first 
year of life, none was under four months of age, and only C were 
under six months. That the incidence of tuberculous meningitis 
should be so great in tlie early years is due to the tendency of 
tuberculosis at tlus age to become generalised instead of remaining 
as a discrete lesion, and this in its turn depends on tlie fact that 
infection is occurring in a fresh soil in which there has been no 
time for previous infection, and therefore no opportunity for 
immunity to develop. 
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fio. 78. Olflrt •lion'iRjc tW afie at de-alli of 128 consrculivo 
taaea of tuberculous mcninptui (soo text) 

Tuberculous meningitis is never aprimaiy tbsease, for invariably 
if a careful search is made at post-mortem examination a focus 
of infection is to be found somewhere else in the body, although 
there may bo no evidence of sudi a focus during life. In two- 
thirds of the ca.ses tlie jirimnty infection is in the lungs or the 
mediastinal glands, while most of the remainder are accounted 
for by infection of the bowel and mesenteric glands. Until 
recently tuberculous meningitis has been supposed to come about 
by direct infection of the meninges by bacilli carried in the blood 
from some focus elsewhere in the bwly, but recently Kich and 
McCordock * have produced strong evidence to show that the 
I Bull. Uoplint tto*p , 1033, J«n.> p. 0. 
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bacilli earned m ttin produce first of all caseous foci m the 
limm, epmal cord, or adjacent bones, and tt »s only when these 
lesions nipturo mto the ccrebro%spina! fluid that meningitis 
results 

Symptoms Ihe onset of tulierculous mctungilt** is in«tdio«s 
Often the first thing to be noticed is o chongc in the child s 
temperament, making Inra imtaldc listless and refusing to 
plaj 'inth Ilia toj*8 or Ins fellows There raaj bo sudden periods 
of drowsuiess alternating mth the child s normal alertness 
Older cinidren may comphiin of severe hcadaclie, and j oungcr 
children may indicate their pain b^ sharp screams and by putting 
their hands to their head Vomiting is as a rule an carl> symptom 
andgeneraffj occurs wUfioutrefation to meat times atthougfitfns 
IS not alwajs so Constipation is also and together with 
headache and vomiting forms a*tnad of symptoms at all tunes 
Buggestuo of tuberculous meningitis The child ma> remain m 
this state for a vorjang timo up to three or four weeks until ho 
gradually posses into the next stage, m which fevidcnco of menmgeol 
irritation appears 

In thw stage— the stage of irntabibtj — the child ehorocteristio 
ally lies curled up on his side disliking the light and strongly 
resenting examination but otherwise lying drowsj or picking at 
liwhps At times the face may show sudden flushes, which last for 
afew minutes and then give way to pallor The brcathuig maj Iw 
irregular, and may bo intcmiptcd by frequent siglis Kiidenco of 
an increased intracranial pressure w shown at this stage by a tense 
fontaiiclleaivdliy aslowmgofthepubc whith may drop to GO beats 
a minute -and is often irreguhr Grinding of the teeth sornelitnes 
goes on for hours at a time By this time examination gcncmlly 
shows some degree of stifiiiess of the muscles of the neck, bo that 
the whole child may be raised by lifting the head but the stiffness 
is seldom enough to cause any head retraction Kcmig s sign 
may or may not bo present, and its absence in no way tmh 
fates against the diagno*»i.s Tl»c tendon reflotos arc, as a rule 
exaggerated the plantar responses arc vnnahic and a tache 
ccrcbrale may he detected by gently stroking the skin of the 
abilomen with a finger nail — within a minute or so the site of the 
stroke IS marked by a broad pink flush which persisiafor pcveral 
nnmitcs A squint, usually an internal strabismus, is now hkely 
to apjienr, and there ina\ Ixj pome plosis of the eyelids 

\Hhough the above description eug^ts that there are numer- 
ous figns of the disease aclualH clear evnlcnc© of meningitis w 
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often (lifTicult to estaWisli, and tlie diagnosis nt this etago 
depends more on the general appearance of the cliild and the 
accumulation of small clinical points than on any one woU-marked 
symptom. 

The stage of irritability may Last up to a weelc before the 
child passes into the final paralytic stage. In tins stage the child 
comes to lie on hia back, 'with the hands folded across the abdomen 
and perhaps picking at the umbilicus. The irritability is replaced 
by coma, and tlie child may lie for hours with eyes staring racantly 
and the pupils dilated. Tlie weight rapidlj’ goes down, and the 
abdomen becomes hollowed out and the skin loses its elasticity. 
The pulse now quickens to 120 or more per minute, and w irregular, 
and the respirations increase and may be accompanied by coarse 
rattles in the trachea. The tendon refle.xes may be absent, there 
ia incontinence of urine and fe*cs, and fin© tremors of the limbs 
are frequent, or occasionally there may be choreic moT-craents. 
Con^njlsions are verj’ likely at this stage, and may become almost 
continuous and are accompanied by much sweating and a high 
temperature. Towards the end of the diseaso the vessels in the 
optic fundi become turgid and engorged, and there may bo 
papillmdoma. Tubercles develop on the choroid in a small 
proportion of case.s, and when the diagnosis is in doubt the 
fundi should ahvays bo examined, since the presence of choroidal 
tuberclcfl makes the diagnosis certain. They oppear os ycHowish- 
uhito circular patches, liardly os large os the disc, with a fluffy 
border, and situated as a rule bj* the side of a retinal vessel. 
Strictly speaking, they are evidence of a generalised miliary 
tuberculosis, of u Inch the meningitis is but a jwrt. During the final 
twenty-four hours sugar may appear in the urine, although by 
tills time the diagnosis is so obvious that the glyeo.sucia lias no 
clinical importance. The paralytic stage lasts about four or five 
days ond inimriably ends in death 

The temperature chart follows no regular pattern. As a rule 
the temperature i.s normal or raiscrl only one or two degrees until 
tlie last day or so, wlien it rh-es rapidly and the child may die in 
bj’perpj-rexis. In other cases a tempemturo ns high ns 103® T. 
may Imj sustained throughout the illiies.s. 

Almost alnaj's the course is steadily downhill from thcon.sct, but 
occasionally, even when the stage of coma has liccn rcnc-lied, the 
child may recover coiiRciousnww ond for a day or two there may 
bo a spell of lucidity and the ehfld may sit up and play with his 
toys, but inevitably coma returns and (lc.ath ensues. 
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Diagnosis Hie diagnasia present* the greatest difficulty in the 
eatlj stages atatimo^henthosymptomaaros'agueandamountto 
little more than imtabilitj, listlcssne** constipation anti perhaps 
headache and wlien plipical signs are indefinite It is to lie 
renicmbercd that the classical sign* of menmgitts raaj not appear 
until the last fe« dajs of tho dmea*:© indeed the presence of 
tuberculous meningitis ■unll often bo Biwpeeted in its early stages 
on the historj and general attitude of the ciidd coupled ^nth the 
lack of pronounced meningeal signs 

Ficn m the carl} stages the cerebro spinal fluid m&y show 
sufficient change to enable the diagnosis to be made with tolerable 
certamt} and therefore a lumbar puncture sliould be performed 
The fluid IS under increased pressure and is generally clear and 
colourlcAS If alloacd to stand for a feu liours a fine cobacb 
like clot forms from a Inch tubcr<;lo hacilh can often bo recovered 
jf a careful search is made The cell* are incrca'^cd to 30 to 200 per 
0 mm and are mostly Ijinphocytea Occosionall} the course 
of the iUnc‘(3 w more rapid and lasts onl} ten dajs or so, 
and III such cases the fluid may bo opalescent and the cells 
chicfl} pol}nnoq>hs The protein w raised the sugar is normal 
or diminished but the most important finding consists of tho 
loverod chlondo content uhicli from the \er> beginning drops 
from tlio normal figure of 0 75 per cent and continues to fall until 
It maj 1x5 belou 0 6 per cent A chloride \aluo between 0 7 and 
0 05 j>er cent is verj suggests e of tuberculous meningitis and 
Itelow this Ie\cl IS absolutcl} diagnostic 

"N anous conditions maj be confused with tho carlv stages of 
tulfcrculous meningitis In infants such causes of cephalic 
irritation as teething and otitis meiiia arc possible pitfalls , 
apical pneumonia acutopjchtis and acute uraimia ma'v also lead 
toeonfitsion butsliould he cvciudod by a thorough examination 
of tho lungs and unne An attack of ojchc \omiting must also 
Ih? (Uncrentiated bs examination of tho unne for acetone and hs 
the history of fiinular attacks haMng occurred Iwfore The 
tarioiis forms of cnccphahtis in chddho<xl niai nl«o give rtse to 
dinicullv, but the more rapid onset and the iTrcbro spinal fluid 
findings u ill sene to dwtmguisb therefrom tulicrculous menmgifw 

Morbid Anatom> At jvosf mortem examination the bmn 
npiwars suollcn and tho ^•onxolullons maN lx* sbghth flattenrtl 
On the base of the hram oivr the middle and posterior thmls 
there is a thin Nollou gelalmrus exudatt spnxding latcrallv 
into the fissures of Sihnw and extending |wt>,tcnarli lictwccii 
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the pons and the undersurface of the cerebellum. Milian' 
tubercles can generally be made out witii the naked eye, and arc 
seen to best advantage alongside the vessels in the fissures of 
Sylvius or around the basilar artery. On opening the brain the 
ventricles are found distended, and one or more tuberculous 
caseous masses may be found embedded in tlie cerebral substance. 

Almost ahvaya an old tuberculous focus is present in some 
other pact of the body, usually in tlw mediastinum, and in the 
majority of cases a few miliary tubercles can be seen in other 
organs, such as the liver, spleen, and kidney's. 

Treatment. Tuberculous meningitis is in%'ariably fatal, a'nd 
treatment can only be directed to the relief of sjnnptoms. In the 
early stages headache may l>e relieved by phenazone (gr. 3 to 5) 
or phcnacctin (gr. 4) and caffeine (gr. 1). Points to which 
special nursing attention mast be paid ore the erapt3ring of the 
bladder, and the care of the ej’cs wlicn the child is in coma-vigil. 
Convulsions often arise towards the end of the disease and are 
most distressing to tlm relatives ; if sedatives do not control them 
they axn be kept in check by the withdrawal of oercbro-spinal fluid. 

Acute Aseptic Meningitis (Serous Meningitis) 

This Is a benign form of raemngitis, which was first clearly 
described by Wallgren in 1924, and which may occur spomdieolly 
or in small epidemics. Its characters comprise an acute onset 
with fever, and the rapid development of stiffneesi of the neck, a 
liositivo Keniig’s sign, photophobia, and sometimes a squint and 
convulsions. The ccrebro-spinal fluid is clear, and shows an 
increase of cells, mostly lyTuphocytcs, usually to about 200 but 
occa.sionally up to 2,000 or 3,000 per c.mm. ; the chlorides 
and sugar arc normal and the fluid is sterile. The condition 
may easily be mbtaken for tuberculous meningitis, but the 
normal chloride content of tho spinal fluid Is an ini]>ortant 
dfatingubhing feature. The pre-paralytio stage of acute pob'o- 
myelitis may also present a clo'icly similar picture. 

Following the experiments of Armstrong and LilUc,* tho dbease 
w held to be caused by a filtrablo virus, which is hnrbonrctl by 
mice and is capable of producing a lymphocytic meningitis in 
mice and monkeys ; these animats can however bo protected by 
the serum of human convalescents. 

Tlie prognosis is favourable. TIio meningeal aymptoms subside 

» Artiuttrons, C. •rid Lillie K. U^9. /•«». /TtaM Jfrp., 1031. 49. I0J9. 
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on the ^rith<lra«al of ccrebro-spuial fluid the lumbar puncture 
being repeated once or t\ncc if iicccssatj 


HYDROCEPHALUS 

Hjdrocopholus w a condition m which there w nn cvcc^no 
accumuHtion of cerebro spinal llnnl inside the skull TIus ma\ 
come about either from over piwluclion of fluid or from failure 
of t!ie fluid to be absorbed In order to understand Ilo^^ bjdro 
cepbalus inaj develop, the normal circulation of tlie cerebro 
spinal fluid must first bo desenbed The fluid la peercted by the 
cjioroid plexuses chiefly into the lateral ventricles uheneo it 
flows vid the foramina of Monro into the tlurd ventricle and 
from there through the iter into the fourth ventnelo It then 
escapes from the vcntncular system tlirough the foramina of 
Mngcndio and Luschka into the subarachnoid space at the 
cisterna magna A small amount floWs doum the spinal sub 
arachnoid space but tlie inajont> paases upwards over the 
brain reaching the subarachnoid space over the hcmisphexes 
P'lssing round the free edge of the tentorium corebcUi Absorption 
of the cerebro spinal fluid takes place chiefly b;j w ay of numerous 
arachnoid v dh, which project from the dura into the mam cerebral 
sinuses 

Hydrocephalus m childhood w almost always duo to deficient 
alworption of the ccrebro-spina! fluid, and tliia may come 
about cither because tlie fluid cannot escape from the ventricular 
system {oistruefuc or iipn-fommunicaUng type) or because of 
disease of tlie absorbing surface in the menmges usually inflam 
nmtory This latter vanct^ is spoken of ns the commantailinj 
Ujpi 

Tlie invMtigation of the circuHtion of the cerebro spinal fluid 
may lie earned out by withdrawing 2 c c of fluid throiiph a 
ventricular puncture and injecljiig the same amount of a noiitml 
solution of indigo carmine or phenol sulphone phtlmlein Patenev 
of the foramina of Jlonro can be proved by obtaining tbo dvo 
from a ventricular puncture on the opposite side, while the 
presence of the dvo in the fluid ohtainevl from a lumbar puncture 
shows that the cerebro spinal fluid is circulating out of the 
vcntncular system As a nilc, m the olntructive type of hydro 
cophalus onlv a small amount of fluid can bo obtained bv lumbar 
jmneture and it is not under increased pressure, while in 



m DISEASES OF THE XERVOUS SYSTEM 


the commuiiicating variety the fluid is under pressure, and if 
much is withdrawn the fontanelle ^rill collapse. Tlie position of 
tl)0 obstruction can sometimes be localised by ventriculography, 
which consists of X-rftj*ing tho Itead after withdrawing cerebro- 
spinal fluid from the ventricles and replacing it by air or 
oxygen. 

Hydrocephalus ma}’ be a congenital condition or may bo 
acquired after birtli. Of tho causes wliich arise at or before birth, 
defonnities in the ventricular system such as obliteration of a 
foramen of Jlonro or of the iter account for some, wjiije others 
may be due to an intra-uterine meningitis. Anotlier group of 
congenital coses is associated with spina biflda. Intracranial 
hremorrhage produced during parturition and situated at the 
base of the brain may give rise to cicatricial tissue in the neigh- 
bourhood of the fourth ventricle and so cause an obstructive 
hydrocephalus. 

Of tho causes that arise after birth, meningitis is by far tho 
most conunon. Tuberculous meningitis is almost invariably 
accompanied by dilatation of the cerebral ventricles as a result 
of blocking of tho openings from the fourth \-entricIo by exudate, 
and the same process often occurs in meningococcal meningitis, 
particularly In the posterior basic form in infancy, in wldch 
condition hydrocephalus is a wcU-known sequela. Exudate may 
also produce matting between the free edge of tho tentorium 
and the brain stem and so prevent the cercbro-spinal fluid from 
reaching the absorption area over the hemispheres, or if tho 
exudate is spread over the hemispheres it may lead to inter- 
ference with the function of tho arachnoid villi, from which tho 
cerebro-spinal fluid is normally absorbed into tho cerebral sinuses. 
Two other cnu.sea of iiydroccphalua ore eypldhtio meningitis, 
whicli, nt any rate in infancy, usually occurs at the base of the 
brain ; and tumours, when so situatetl as to interfere with t!\e 
circulation of the cercbro-spinal fluid. 

• At ptet-murtem cxarnmation the brain may bo iound 
enormously distended. The gyri are flattenwl and the sulel 
obliterated. Tho cerebral tissue becomes verj’ thinned out, and 
in severe inatonccs may only mca.suro o few millimetres in thick- 
ness. In infancy the skull bones may become so thinned 
that during life they can bo indented by pressure of tJie finger, 
giving the pbj’sical sign of craniotabes. 

Clinical Appearance. Hydrocephalus occasionally arises before 
birth, and may then give rise to so much difficulty iluring parturi- 
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tion as to tall for craniotomy. Dnring infancy, -when the fontanclle 
is still open and before the sutures of tbo skull are final}’ united, 
the increased intracranial pressuto forces apart the bones of the 
vault so that the head becomes obviously enlarged. Although 
the fontanclle normally closes at alraut eighteen mojitlis, the 
union of tlie sutures is not yet firm, and under conditions of 
increased intracranial tension the suttircs and fontanclle may 
rc-open until the third or even fourth j'car. 

Tlio enlarged head of hydrocephalus is globular m shape, the 
foreliead hulges fonvartla and the parietal bones bulge Intcrallj' 
above the ears The area of the anterior fontanelle becomes 
much enlarged, stretching almost 
from car to car and extending 
backwards to the oiien posterior 
fontanelle. As a rule dilated 
veins can bo seen coursing down 
the sides and front of the scalp 
The huge head is in striking 
contrast to the small face and 
usually wasted body of the 
infant. Pressuro on the orbital 
plates causes the eyes to be 
dowTi-tumed, sometimcH to such 
an extent that the child has to 
learn to pull down the louer 
cychd in order to see Bhndness 
may ocenr from stretching of 
tlvo optic nerve, causing a pn- 
niarj' optic atrophy, nystagmus 
Ls often prc'scnt, and ep-Vlic Fro.79. II^drowpliMuamiin infant 

lamiysft or tlio rimC. wiif. 
increasctl tendon reflexes occurs 

in the more se^'cro ca^s, and is ncsociated with mental defect. 
In progresoivo cases the infant lies apathetic, and tliere is likely to 
Ik* intractable vomiting. 

Course and Prognosis. The majority of cn«cs of hydrocephalus 
arc progre^ive, and death takes place after an illncts of weeks or 
months. The march of events is sometimes irregular, and 
measurement of the head at weekly inten*als mar show pcrio^ls 
in wliirli it cca«cx to enlarge. Occasionally flie iliktcii«lon under- 
goes n permanent arrest, as though a |itisfactorx’ balance had 
been struck, lietwecn tlie sectetion and ab-orption of cerebro- 
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spinal fluid, and then the ultimate prognosis n-ill depend upon 
tlio amount of cerebral degeneration which has taken place. 
Even when arrest occurs early, there is generally some degree of 
mental impairment, and the infant is likely to grow up into a 
simple-minded child, ea.^ to control and of a pleasant 
disposition, but often handicapped by some degree of spasticity. 
There is always difficulty in controlling the large and heavy 
head, and because of this even the mildest cases are late in 
learning to sit np and walk. Should arrest occur at a later 
stage, all degrees of backwardness up to complete idiocy may 
follow. 

Kegtdar measurements of the maximum circumference of the 
head enable one to tell whether the hydrocephalus is becoming 
arrested, and offer the best guide in attempting to form a prognosis. 
Kormally at birth the maximum circumference is 13 inches, and 
this increases to 18 inches at one year old and 10 inches at tlireo 
j-ears. 

Diagnosis. As a rule the striking appearance of a hydro- 
cephalic child makes the diagnosis obvious, and difficulty i.s 
only likely to be met with in the mildest cases, In rickets the 
head often appears large, and a slight increase in the mensurement 
above the normal may actually e-^Ut, but the shape is more 
s'quaro than globular and the top of the liead is flattened. The 
head may also appear large in achondroplasia by comparison 
with the short limbs, and again mensurement may show a slight 
degree of actual enlargement, but the characteristic dwarfing of 
the limbs wll prevent error. 

Treatment. Medical treatment w of little use except in cases 
due to F^Tihills, which often respond well to anti-syphilitic 
treatment. When the cau** of the condition is in doubt, the 
Wa.ssermann reaction should Iredone. 

Various surgical manmu^Tes have been attempted, vith only 
occasional success, Ilefore deciding upon the particular opera- 
tion, the typo of hydrocephalus — whether communicating or 
oUstmetive — should ' be determined. In the communicating 
variety, when the enlargement of the head is only increasing very 
slightly, repeated lumbar punctures may be of service. In an 
attempt to diminish the production of cercbro-spinnl fluid 
ligature of the carotid arteries in the nock has l>een performed, 
occasionally ^vilU beneficial results. With the same object, the 
choroid plexus has been removed, but it is a mucii more severe 
operation. In tlio ol>stnictive typo atlcmpts have been made to 
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create an artificial communication between the ventricles and 
the subarachnoid space by such methods as puncturing the 
corpus callosum, or the insertion of cannulic, hut the results are 
generally dwappointing 

Acuie Toxtc Hydrocephahis Instances of acute hydrocephalus 
aro occasionally met w ith, mostly dunng childhood, m association 
with acute infection in neighboimng situations such os the 
pharynx, nasal ainusefl, and particularl3 the middle car (olitic 
h) droccplinlus) The onset is rapid, and ih indicated by headache, 
vomiting, and progressive drowsiness PapiHocdcrnn is always 
present anil may reach a severe degree, hut other nervous 
mamfcstations aro infrequent, and the customary signs of 
meningitis are wanting The ccrebro spinal fluid is under 
constderablo pressure hut is othenrise normal 

Anj focus of infection roust receive immediate treatment 
1 ho w ithdnw al of ccrebro spinal fluid b> Imnbnr puncture should 
bo rcjicatcd dnilj or on altcmato doj's until the presmro js no 
longer raL«ed The outlook as regards life w favourable, but the 
papiliccdoma niaj take some weeks to subside, vnion remaining 
imiKsrftct 


INTRACRANIAL TUMOURS 

Intracranial tumours maj occur at anj* age, Injing met with 
even m infanoj, but thoy arc rare under three jears and onl^’ 
about a fifth of tho total cases occur in childliood In contrast 
to adults, tho majontj' of tumours m children aro subtentonal 
instead of euprateutonal, and tho most common situation is tho 
cerclidlum, cspeciallj tlio vermw cerelttlli Of the supra* 
tontonal tumours, those that arise m connection with the cranio 
pwweb foni> a piiwtstr} 

mata and cjsts, see p C07) In tho hemispheres the frontal and 
fronto panotal lobes are most coromonlv involved \\ith ngard 
to the typo of tumour roughly one thirtl consist of eiiscous 
tuberculous masses — tuticrcnloniata— but these arc often so 
small ns to give no indication during life of their pre<cnrt Of 
tho tumour? that reguhirir produce phj«'ical sign.*., ghomata an 
h\ far the most common Tumours of the acoustn. nerve, of the 
pmial plaml and angtomntn are all rare fonus 
lliQ symptoms and signs are much tho same as m adults, and 
Ihcrcfon; w HI not l>o detailcfl here Tlio classical triad of symptoms 
denoting an mtracranlal tumour, namclv, headache, vomiting, 
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and papUlccdema, occur in older children in the eame proportion 
of tumours as in adults, hut in infanta and young children up to 
about four years of age the fust effect of a rising intracranial 
pressure is to distend the fontanelle and re-open the cranial sutures, 
and therefore at this ago an expansion of the skull may take the 
place of headache, wliiJe vomiting and papillcederaa may also bo 
delayed. TlTien vomiting occurs it usually does so quite suddenly 
without previous retching, and may shoxv' no relation to meal 
tinses. It is generally an early and frequent symptom of sjib- 
tentorial tumours. Papillcedema is very variable ; it usually 
appears early in cerebellar tumours, hut is often very late in 
pontine cases. 

In addition to the above, the signs of a cerebellar tumour 
include ataxy of the limbs, as shown by intention-tremor and a 
reeling or staggering gait, loss of muscular tone and diminution 
or loss of the tendon reflexes, and nystagmus. An early weakness 
of one or both sixth nerves is often prosent, giving rise to an 
internal strabismus. It is duo to stretebing of the nerve and is 
not of much localising value. If the tumour occupies one-half, 
of the cerebellum the signs are more marked on that side of the 
body, the nystagmus is slower tonards the side of the lesion, and 
the child tends to fall towards that side. With a tumour placed 
in the vermis the signs are disposed more equally on t he two sides, 
nystagmus may bo absent, and the head may bo held slightly 
retracted. 

Pontine and medullary tumours cause parolysis of the cranial 
nerves in the particular region involved, and thus may affect the 
fifth to the twelfth nerves, and in addition the pjTamidal tract is 
affected, giving rise to a contralateral spastic hemiplegia with 
increased tendon reflexes and an extensor plantar response. 
Should the tumour spread into both sides of the brain stem a 
quadriplegia wfU result. * 

Tumours in the frontal lobo give rise to spaatio parolysis from 
involvement of the Rolandic area, the face, arm or leg being first 
affected according to the area of cortex concerned, and fits arc 
also likely and may be either generalised or Jacksonian in type. 
With a left-sided tumour, provided the child has learned to talk 
and is right handed, aphasia may occur. Should the parietal 
lobo be affected, an opposite liemianocslhcffla is produced. A 
combination of hcmiple^a, hemianiesthcsia and hemianopia 
points to the tumour being fituated in the region of the internal 
capsulel Ocular paralj-sis (excepting sixth nerve paral^-sis) and 
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rhythmical tremors indicate a deep lesion m the neighbourhood of 
the tlnrd \ cntnclo, itor, or red nucleus 

Pituitary Adamanlinomata 

These arc often spoken of as congenital tumours, althougli thej 
grow 80 slowly that symptoms seldom arise until several jears 
liare elapsed Eicn when simiploms have appeared they maj 
remain stationary for years, and local pres'suro cfTecUi on the 
optic tracts are usually delajed until aflolesccnco or adult life 
The situation of the tumour being just above the pituitary bod\ , 
sj*mptoms nnso parti}' from pressure on the pitiiitarj and optic 
tracts and partly from interference vnik thalamic function 

The earliest sjmptoms arc obesity with an increased 
sugar tolerance, attacks of drowsmess, and son ere headaches 
The cpiph}scs tend to unite early, so that some stunting 
of stature gradually becomes apparent, and the sexual 
changes at pubert} are delayed 1 here may bo attacks of uncon* 
trollahle tlurst and pol}'una Interference with vision maj bo an 
early or a late sign , the most common effect is bitemporal hemi 
anopia, but squints and diplopia ma> occur Examination of the 
fundi may show cither papillccdema followed by secondar} optic 
atrophy or a primary optic atropb}. Tlio tumour tends to 
undergo optic degeneration, and calcium salts may be deposited 
m the c}stwall, and when this happens an \ ray of the skull shows 
opaque flecks above the sella turcica 1 he scUa itself becomes 
llattcncd out and the clmoid processes may appear eroded Thc^c 
changes are ustmll} deferred until young adult lift. 

Treatment. In the majont3 of cases surgical treatment offers 
the only hope It l 9 quit© exceptional for a gumma to gne the 
signs of a cerebral tumour during childhood, but a Wnssermanu 
reaction should bo done, sincca jy^iliso result would indicate anti 
sj^iluhtic treatment Otherwise operation should be performed 
m all cases in winch there is anj* hope of the tumour bemg reached 
When sight is beginning to fad a simple decompression may not 
onl\ pre*er\o the ‘‘ight, but maa relievo much of the headache 
Otcasionnll} operation discloses a c}st which it raa} ixi ixiesiblc 
cither to rcmo\o or tap. 

Tuberculomata 

‘ Tlic«e are more common m childhood than at mij other age 
The} appear ns jclJott caseous intts«c« embedded m the substance 
of the brain or less commonl} in the spmal cord, and the> may 
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sometimes show areas ofiicaling bj calcification, They are often 
niulti])le, and vary from the size of a pea to a walnut. Tliey are 
most frequently situated in tho cerebellum and brain stem, and 
probably because of their small size they seldom giro rise 
to localising symptoms, but arc cither discovered unexpectedly 
at post-mortem examination, or, by leaking into the meninges, 
give rise to tuberculous meningitis. It is exceptional for tho 
diagnosis to be made during life, but the localising signs of a 
tumour, together uith evidence of active tuberculosis elsewhere 
in the body, would be very suggestive. In such cases treatment 



oh«truc(c<I lii^ flow of rcrol>ro.8pina| flui'l «n'l hiul tliorcby causoU 
(iMtfWion of ifa- \onerK'f<«i. 

should be along the general lines for tuberculosis, including 
absolute re.st, fresh air, and a nourishing diet. Operation should be 
avoided, oning to thcrLskofprc«^ptta(ing tuberculous meningitis. 

Intracranial Abscess 

Intracranial abscess is usually a sequel to car disease, the 
abscess being situated cither in the temporn-splicnoidal lobe or 
in the lateral Jolie of the cerebellum on tho same side os the 
affected oar. An abscess in tho former position gives rise to signs 
of pjTamidal involvement, wliile in tho latter situation the signs 
are the same as those of a cerebellar tumour. When paplliccdema 
is present it may be more tnatked on tho side of the abscess. 

Cerebral abscess may sometinres arise secondarily to bron- 
chiectasis, or may be associated with pyamia. Tlio localising 
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associated with a difficult or precipitate labour and are due to 
<^rebral adema or htcmorrhago. The fits are likely to recur for 
a few days, or when the injury has been more severe they may 
continue at intervals for months or years and may be associated 
with spastic paralysis and mental defect. 

The association of fits with rickets has already been mentioned 
when dealing with that disease. The fits are then a manifestation 
of epasraophilia, and may be associated with laryngismus stridulus 
and tetany, and depend npon a lowered blood calcium. Fits 
arising between four and eighteen months of age should always 
prompt a careful e.vamination for rickets and for latent tetany. 

In young children, especially those of a sensitive nervous 
temperament or bom of nervous stock, fits arc easily provoked 
by some focus of irritation outside the nervotts sj'stcm. Fils 
of this nature may be termed “ reflex ” and may arise from many 
cau-ses. In infancj’ constipation is sometimes the underlying 
factor, and it is not unknown for a burst of convulsions to cea.«>e 
with' the passage of a big hard stool. At this ago also the onset 
of feverish conditions such as pneumonia, pyelitis, gastro'cnteritis, 
or otitis media, is likely to be heralded by one or more fits. Con- 
TuWoas of this nature ore seldom serious, certainly they are of 
less import than arc fits arising later in the illness, for then they 
may indicate the development of some organic ner%‘ 0 U 8 com- 
plication. In highly strung infants even the worry of teething 
may be enough to provoke a fit, although it should never be 
assumed that teething is the cause of a convulsion until a most 
careful search has excluded other po.'isibilities. Uriemic con- 
vulsions may bo met uith at any period in clUIdhood, but are 
rare in infancy. 

Conmlsjorw may also bo symptoraolio of some intracranial 
lesidn, and then may be termed "symptomatic” in contrast 
to " reflex ” convulsions. Thifi the onset of posterior basic 
meningitis hi commonly accompanied by several fits, and numerous 
commlsions may occur m tlie later stages of tubercuIou.s 
meningitis, while cerebral tumours, and the various fonns of 
eucephalitis, or intracranial vascular lesions, may give rl«e to 
symptomatic fits. Under conditions of severe cerebral con- 
gestion fits may occur such as th(»o already mentioned in con- 
nection with asphyxia in the newborn ; in this group would 
also be placeil fits which arise during eevero Ixnits of n hooping 
cough, or in the cj*nnotic attacks which may complicate congenital 
morbus cordis. 
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Convulsions ui childhood may also be associated with mental 
deficiency, especially that form which is due to injury to the 
brain during birth, although mentally defective children of all 
types and grades are more prone to convulsions than are normal 
cliildren. The question ’irill often arise whether the mental 
deficiency is due to the fits, and it is often a most difficult question 
to answer, but as a rule botJi the fits and tlie mental defect have 
a common basis, and generally it may be taken that the mental 
deficiency was present beforehand and was only brought into 
prominence by the fit. Repeated convulsions over long periods, 
such as occur in idiopathic epilepsy, may be followed by pro* 
gressivB mental degeneration. 

It seldom happens that death occurs during a convulsion. 
As a rule a fit is succeeded by a period of drowsiness, and tho 
child may sometimes emerge from this ■with symptoms of 
paralysis of one or more limbs. The paralysis is generally 
temporary— Todd's paralysis— complete restoration of function 
occurring after a few days, but occasionally permanent damage 
is done. 

Treatment. The usual method of checking a fit is to hold 
tho child in a warm bath, or preferably a mustard bath, until the 
movements diminish, but obviously thU can only bo done when the 
fits last long enough for a bath to b© prepared. Should the 
convulsions persist, they can be checked by a light chloroform 
anaisthesia, or by lumbar puncture and the withdrawal of cerebro- 
spinal fluid. If the child is able to swallow, sedative drugs should 
be given, and chloral hydrate is the most valuable. Under 
three months of age gr. J to I should be given every two ho\u«. 
until the fits cease ; from three to twelve months the dose sliould 
be gr. 2. If the infant is unable to swallow, double the dose of 
chloral hydrate should he given per reotoro and may he combujcd 
with an equal amount of bromide. When the convulsions have 
ceased the dose of chloral hydrate should be reduced to gr. J to 1 
ter die, and this should be continued for a week or ten days. 
Meanwhile, in both reflex and symptomotic fits the tmderlying 
came must receive attention. 

Idiopathic Convulsions of Infancy 

This heading comprises the group of fits described by tho late 
Dr. John Thomson. The fits be^n during tho first three or four 
months of Ufa, and increase rapidly in number until as many as 
twenty to fifty occur each day. Unless eneigetic treatment is 
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instituted the infant is likely fopass into a fatal status cpilcpticiis. 
Treatment consists of putting the baby rapidly under the 
inlluence of cldoral hydrate, the dose being steadily pushed 
until the fits cease. Ite doses may then be reduced, imi 
must not be entirely discontinued for two or three weeks, other- 
wise the convulsions are likely to rcttirn. \Mjen once the con- 
vulsions have been thoroughly controlled they are not likely to 
return in later elrildhood. 

Crying Convulsions (Breath-holding Attacks) 

Fits of this nature arc mentioned Irecause they are eo likely to 
be mistaken for epilepsy, but a careful history' will soon show 
their distinguishing features. Crying convulsions generally first 
appear between nine roontbs and tu o years of age, and 
the history is that the child has a sharp bout of crying, often 
associated with a display of temper The crying lasts for a 
minute or two, and then the child holds lus breath until 
he l>ecome.s severely cyanoserl. ond eventually passes info an 
asphyxia! convulsion. In the fit he takes a breath, winch relieves 
his asphyxia and so terminates the attack. Commonly the 
patient Is an only cliild or has been spoiled, but this is not always 
the cose. Unless the nature of the attacks is recognised they 
become more frequent until the child may liavc several during 
the day. Treatment with sedative drugs not only faUa to control 
these fits, but by making the chUd depressed and miserable i.s 
actually likely to increase the number of attacks. If a careful 
liisiory is taken there sliouM bo no difiicully in recognising fits 
of this nature, far the onswt with severo crying and the story of 
breath-holding clearly demarcates them from ordinary con- 
vulsions. 

'Jiic only' way to thwart the fits is to make tho child 
breathe as soon a.s ho l)cgins to hold lus breath, and tiiis 
is best done by sponging him unexpectedly with cold water 
or by a sharp slap., for if he can be mafic to breathe the 
cyanotic attack comes to on end. Tlie purpo.se of the treatment 
must be thorougidy explained to the parents, since it is they who 
mii.st deal effectively with the attacks. If treatment is properly 
and persistently carried out the attacks generally cense entirely 
within a few weeks. 


Idiopathic Epilepsy 

Epilepsy may occur at any age, ond it has been estimated 
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that about 1 case in 8 begins before tJie tliird year, but 
even so it is rarely possible to make the diagnosis at sucli an 
early age for the reason that one cannot be sure that the fits 
are going to recur and thus constitute epilep^. On the other 
hand, it occasionally happens that fits which seem in infancy to 
have some reflex explanation continue in later life as idiopathic 
epilepsy. Even in older children epilepsy should not be diagnosed 
until a thorough search has excluded any other cause, since the 
diagnosis inevitably confers upon tlie patient a stigma of 
inferiority. 

The seizures in epilepsy may consist of major attacks — grand 
mal — or minor attacks — ^petit mal. The appearance of a grand 
attack has already been described in the previous section. In 
about lialf the cases the fit is preceded by an aura, wliich may 
take various forms, either p.sychical, sensoiy, visual. auditoi>% or 
gustatory, and after the attack is over the child may fall into 
heavy sleep or may pass into a state of post-epileptic automatism, 
in which he may commit mischievous, spiteful, or cniol acts 
without being aware of or responsible for his actions. A feature 
of some cases of epilepsy is the tendency for the attacks to 
recur at the same time in the twenty-four hours, and inquiry 
should be made on this point, since if drug treatment is to be 
successful it is important that the drugs should exert their 
maximum effect at the time when the fits are expected. 

The number of attacks of grand mal varies very much. Several 
may occur daily over long periods or there may be an interval of 
months between each fit, or they may occur in boxits of a dozen or 
80 and then several montlis may pass before another bout occurs. 

Pelxl mal is not uncommon in childhood, but is more easily 
overlooked than grand mal. Each attack lasts only a few 
seconds, the oiiiJd stares vacantly, stopping whatever he is doing 
and seeming to lose himself, although he does not fall. Occasion- 
ally the eyes or limbs may jerk a little, and often the attack ends 
with a short sigh, and afterwards there may be a temporary pallor. 
Tire attacks ate likely to be repeated frequently during the day, 
and two or three may ho witnessed during the space of a consulta- 
tion. When petit mal occurs in infancy, it is then often indicated 
by the infant, while sitting on his mother’s knee, suddenly falling 
fonvartl with liis cliin dropping on the chest and the liands being 
clenched. After a second or so he eits up and the attack is over. 
Parents are apt to think that the infant is playing, and do not 
realise tlio significance of these attacks. 

mtunooii. jr 
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•Talbot * and his colleagues have estimated that this treatment 
gives curative results in as many os 30 per cent., although no 
such optimistic claims have as yet been made in this country. 
Tlie principles of a hetogenio diet are that the carbohydrates 
fihpuld be reduced to a minimum and the fats should bo pushed 
to excess. Such foods os milk, butter, cheese, cream, eggs, fish 
and meat fonn the bulk of the diet, tlic eiSciency of the diet being 
ahov.'n by tho appearance of acetone bodies in the urine, Tliere 
is no doubt that tho treatment is sometimes of considerable 
value, and should bo given a trial nben other methods have failed. 
The diet must bo strictly adhered to, nti<l in the author's experience 
it is essential to have the child in hospital. As the ketosis develops 
the temperature may rise, and the child is likely to apix*ar very 
toxic ; in a successful case the fits cease after the ketosis has 
been maintained for a neck or so, but the diet should not be 
relaxed for a further week, olhcnwse the fits may return. 
McQuarri© * has pointed out that during ketosis tho water balance 
is tUsturbed and the tissues become less retentive of uatcr ; ho 
claims to hare liad successful results with epileptic children by 
scrcrciy Umiting their intake of water, cutting it down as low as 
30 c.c. per kilo of bo<ly -weight. 

Drvg Trealmcnt. The object should be to employ drugs in a 
dose sulbcicnt to abolish the fits, and then to continue \nth 
that dose for at least six months after the last fit. A trial period 
without drugs should then be allowed. 

Tire two most useful drugs aro luminal and the bromides. If 
luminal ia prescribed, the dose for a cUiltl of three years ehould be 
gr. I twice a day, or three times a day from then until five years. 
In older children a dose of gr. | ter die should not be e.xcooded. 
In the author’s experience luminal is more succcs-sful when com- 
bined with the bromides ; for o child of five j-ears the following 
mixture, given three times a day, would be suitable ; — 

*Sodium luminal gr. J, 

bromide gr. Z. 

Sodium bromide gr. 3. 

Syrup m. 30. 

Chloroform water to 2 tcaspoonfuls. 

• LHimnul 5» iiwoluVila in aiwl if in a mixliir? bIiouW 1i«' prr«-ri1'«l 

M <o«liuni liiminaL Aminoniurn ludUaliouM not be rombitietj in tlie mixture, a» 
tfw>y ttiKW tlie IiiminAl mU out of aalntion. 

1 Tailmt, F. ii , Metesif, K. M., bih} Monnrty, M. H., Anrr, Jmr, DU. Ch^»t 
1027. M, 2iR. 

* Ir>ineMrQuarrie,^rTirf. Joor. DU.CkM.. lO.'O. 3S, 4.11. 



EPILEPSY 


517 


The addition of 5 in. of tinct. belladonna to this mixture is 
often beneficial, especially in cases of petit m_al. Another drug 
which has sometimes seemed valuable is sodium borate (gr. 2 to 4 
ter die). 

When ordering mixtures in epilepsy, inquiry sliould be made 
whether the fits occur at any particular time of tlie day or night, 
tlje doses being so timed as to have their maximum effect when 
the fits are expected. Thus in one child who had fits generally 
at about 4 a.m. success followed the administration of drugs at 
4 p.m., 8 p.m., and midnight. It is also noteworthy that epileptic 
cliUdren uill tolerate sedative drugs without shouing any drowsi- 
ness in doses which would make an ordinary child thoroughly 
sleepy. When bromides are being given over long periods a 
watch must be kept for acneiform eruptions ; the addition of a 
minim of liquor atsenicalis to a bromide mixture wU sometimes 
help to prevent these rashes. In some children bromides give 
rise to irritability, peevishness, or loss of appetite, and in tiiat case 
they should he used alternately with other sedative drugs, such 
as urethane (gr. 0) or chloretone (gr. 3) three times a day. Either 
of these drugs may be given to chiidren over five years of age. 

Variants of Epilepsy 

Jacksonian fits are characterised by beginning in some local 
group of muscles, "Buch as the hand or arm, to which they may 
bo confined or may spread to involve the whole body. Although 
they are sometimes of localising value, os for instance when a 
cerebral tumour affects the motor cortex, too much importance 
must not be attached to this in childhood, since they may some- 
times replace ordinary fits, and also the point of origin of the 
fit may vary in differenfattacks, 

Pyknolepsy. Tiiia is a raro condition characterised by the 
rapid development of petit lual attacks, W’luch may reach as 
many as 50 or JOO in the day. TIio fit-s first appear about the 
time of the second dentition, and although the attacks become 
so numerous, mental degeneration does not ensue. The 
prognosis is good, the attacks ceasing spontaneously after a year 
or two. Treatment along tlie usual lies for epilepsy js generally 
ineffective, altliough success may follow tho use of a ketogenic 
diet. 

Narcolepsy. Tliis rare disorder generally affects adults, 
although instances in childhood have been recorded. The diseo-se is 
characterised by sudden and irresistible attacics of sleep, which 
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generally come on at times of emotional stress or excitement. 
In a boy observed b}’ tho author tho first attack occurred at a 
cinema just as th% cUmax of the performance wn.i approaching. 
The sleep may last for a few minutes or for some liours, hvit the 
patient can generally be roused. Somewhat similar attacks 
called Catalepsy, occurring under similar circumstances, are 
characterised by the patient falling limply to the ground and 
being unable to move, although fully conscious of what is going 
on around him. The attacks last longer than petit mal, wliile 
consciousness is not lost as in grand mal. Attacks of this nature 
are sometimes a.s.sociated nith cerebral tumours, and may 
follow GncepUalitis letlmrgica. 

Epiioia (Tuberose Sclerosis of the Brain) ^ 

This rare condition is characterised by progressive mental 
degeneration, epileptic fits, and o rash on the face (adenoma 
sebaceum). Sometimes the firet symptom is the rash, which 
appears at about four or five years of age, beginning in the naso* 
labial folds as pale pink spots at tho openings of the sebaceous 
glands, and later coalescing into small red papules. The rash 
gradually spreads over the face. The mental degeneration slou ly 
progresses to idiocy, and is accompanied by frequent small and 
large fits. The course terminates fatally after a few years. At 
postmortem examination small nodules of neuroglial tissue arc 
found scattered throughout tho cerebral hemispheres, with 
destruction of grey matter. In addition, aroaU fibromata may 
occur in the ^dscera or skin. 

Treatment U purely symptomatic. Owing to the severe mental 
degeneration, the.‘'e coses generally find their way into institutions 
for the mentally defective. 

INTRACRANIAL HiCI'IORRHACE, THROMBOSIS, AND 
EMBOLISM 
Kxmorxhsge 

Apart from h.'cmorrhagc produced during birth, intracranial 
haomorrliage is a rare event in childhood. In an analysis of 
10,160 po8t»mortems at Tho llospltal for Sick CJiiUlren * in 
children under twelve years of age, inirarmniol h®morrhago was 
foimd in fiO — le.s.s than 0-0 per cent. Although hirth lirenior- 
rhages were not included in this series, it was found that intra- 

• nnu»iflel.l. T.. tuul \V„ Rnt. Jv»t. Di». Child., I9i«. 23, ItS-Wl. 

* Slwldon. t\*.. Quart. Jour, iM,, 19^, 20, 3S3. 
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cranial hjeinowhago was mudi more common in the first year 
than in later years. Just as birth, hrcmorrhages are situated 
more often in the meriingea than irithin the brain substance, so, 
in contrast to adults, are intracranial hjcmorrhages in childhood 
arising from oilier causes. 

Of the causes of intracranial hromorrhage other than birth 
injury, trauma is one of the most common. Considering how 
frequently and often heavily children fall and hurt their heads it 
is perhaps surprising that traumatic hcemorrhage is not more 
often produced. As a rule the symptoms develop immediately 
after the accident, but occasionally there may be a latent period 
of a few daj^ up to a few weeks between the time of the injury 
and the onset of symptoms. * 

One of the commonest causes of cerebral hemorrhage in adults 
and one of the rarest in children is chronic interstitial nephritis. 
The various blood diseases, purpura and loukajmia, occasion- 
ally give rise to hosmorrhage, which Is usually meningeal, and cere- 
bral hajmorrhage has also been recorded in infantile scurvy. The 
acute specific fevers, particularly whooping cough, have on rare 
occasions been complicated by meningeal or cerebral hasmor- 
rhage. 

Spontaneous subarachnoid hromorrhage due to the rupture of 
a congenital aneurysm, situated usually on the Circle of Willis, has 
been recorded in children although it more commonly occurs in 
adults. The sjTnptoras consist of severe headache and irritability 
or delirium followed in a few hours by coma and convulsions. 
Occasionally small hsjmorrhages may be seen on the retina). A 
lumbar puncture shows the ccrebro-spinal fluid evenly mixed 
with blood. 

A fatal issue is likely, but a temporary recovery occasionally 
t>N;iiTS, only io ho in n lev weeks or by a Srssb 

hsemorrhage. Lumbar puncture ia a dangerous procedure in these 
cases, and as soon os the character of the fluid is seen the 
puncture should be stopped, othen,vise fresh hjcmorrhage may 
bo caused. 

TJie only case observed by the author occurred in a girl of 
thirteen years of age. 

Pachymeningitis Hscmorrhagica Interna 

This is a rare condition occurring generally in enfeebled 
infants.’ Rosenberg ^ in 1913 was able to collect 38 cases. At 
^ JXosstikKt^iO., tterlin W^chentchr., ]S13,50,3i!72. 
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autopsy extensive blood clot is fotmd on. the inner layer of the 
dura mater. Tliere may bo sovcral layers of clot in various stages 
of organisation and cyst formation, llie wliolo being enclosed in a 
\’nsdularised mombranoug sheath. 

The symptoms are the outcome of successive hjemorrhages, 
and consist of convulsions followed by such signs of a raised 
intracranial pressme as bulging of the fontancllc and separation 
of the cranial sutures. Itctinal haemorrhages may bo present 
together ^rith some swelling of the discs, and the cerebro-spinal 
fluid may be discoloured by 
Idowl. 

The cause of this remarkable 
condition is nnknomi. Recoverj’ 
occasionally comes about, but the 
child is likely to bo left with 
permanent paralysis. Tlie treat- 
ment is symptomatic. Chloral 
should be given to control the 
conxmlsions, and excessive intra- 
cranial tension may be relieved 
by the cautious withdrawal of 
cerebro-spinal fluid. 

Thrombosis 

Intracranial thrombosis most 
commonly occurs in the lateral 
sinus, nntl is then secondary to 
ear disease. It is likely to cause 
some rigidity of the neck and there may be tendemes-s along 
the line of the intenial jugular vein. Prompt surgical treatment 
is neceiNsary. Thromlx)“iaof the caveraous sinus is also occasion- 
oUy met with, and may be the rcsultof ear disease or of infections 
about the face In addition to fever, vomiting, and rigors, there 
may be such localising signs og proptosLs of one or ^Ih eyes, 
ojderaa of the conjunctiva, and ophthalmoplegia. These cases arc 
almost always fatal. 

Exteasivc throrabosw of the various sinuses and cerebral veins 
may Bometimes bo found at autopsy in infants nho have died 
from severe wasting condiltons such as clinmic gastro-cnteriti.s 
or after a prolonged attack of broncho-pneumonia, Tlic 
formation of the thrombi is likely to bo indicated during life 
by convuLsion.s arising late in the courbo of the di.''ea.so. Cercbml 
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thrombosia may also 
arise in older children 
as a manifestation of 
congenital sypliilis. 

Embolism 

Tho most common 
cause of cerebral em- 
bolism is malignant 
endocarditis. The 
middle cerebral artery 
or one of its branches 
is usually affected, and 
extensive hajmorrhage 
into tho substance of 
the brain is likely to 
result. 

Symptoms. In many 
oases intracranial 
hamorrhage or thrombosis is unsuspected during life, particularly 
wlten it occurs as a terminate event in the ^vasting diseases of 
infants. In young children convulsions aro the chief manifesta- 
tion ; they have seldom a localising value, but In cases that 
survive long enough the paralysis which follow’s may indicate 
the site of the hffimorrhage. Tho onset of symptoms of cerebral 
irritation or of paralysis is sudden in cases of embolism, and 
generally rapid in hasraorrhago ; when several hours elapse 
betw'een the commencement of ^mptoms and tho complete 
paralysis, thrombosis is more likely. If life continues for a 
fev; dc-ya th* opUe may sSvaw eovna cwolUng, and t'itrac- 
tion of the head and Kemig’s sign may develop. When the 
diagnosis of meningeal hasmorrhage is in question, help may bo 
had from a lumbar puncture, for the 0uid will be either diffusely 
blood-stained, or, if some days have elapsed, will show’ a yellow 
discoloration. 

Treatment. This is largely symptomatic. Convulsions Rhould 
be controlled with sedative dnigs, but lumb.ir puncture as o 
method of treatment must bo used with great caution. When 
the hfemorrhago is duo to trauma and can be localised, the ques- 
tion of exploratory operation and removal of tho clot must be 
considered. 



Fro. 83. Breia of on iolftni ehoniru; thromtio^is 
of tha cortical veins and liKmonhage compli- 
cating broncho.pneumonia. 
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CEREBRAL DIPLEGIA 

Under thU heading is included a heterogeneous group of cupea 
rcanifesting a vride variety of paralytic eynvptoras, associated 
sometimes -inth abnormal movements of a choreiform or athetoid 
typo, and usually accompanied by some degree of mental defect. 

The causes of cerebral diplegia in young cliildren may arise 
either before birtli, during birtb, or witliin a few niontlis after 
birth. Our knowledge of pre-natal causes is scanty, but disease 
of the mother during pregnancy is probably the most important 
factor. Accidents and injuries to the mother’s abdomen may 
Bometimea damage the f<ctal brain — this was so in an infant who 
died at birth and w'as found to have an old haemorrhage in the 
right hemisphere Avhich liad resulted from a severe blow by a 
plarik of wood on the mother’s abdonjen (Gibb, 185S). Old 
cerebral liasmorrhage has also been found in an infant dolircred 
by cjosarean section. A primary failure of cerebral formation-^- 
cerebral agenesis — is held to account for some, wjiile fcctnl 
cerebral thrombosis has also been recorded, leading to atrophy 
of the corresponding area of brain. Post-mortem examiriation 
in these cases is likely to show single or multiple areas where tho 
cerebral tissue has b^n replaced by cystic spaces, which as a rule 
arc not in communication nlth the ventricles— a condition to 
which the name “ porencephaly ” is giren. 

• The majority of instances of cerebral diplegia in infancy arise 
during birth, and are duo to haemorrliHge or bniLring of tho brain 
{Lilile'a Disease). Injury by forceps and other manipulative 
measures account for only n proportion of theso cases. An 
infant bom prematurely is much more likely to suffer from 
cerebral trauma during birth than is ono delivered at full terra, 
probably owing to the increased fragility of the capillaries in the 
premature infant. Precipitate labour is always a dangerous 
event for the infant, while prolonged labour is ako harmful, 
chiefly hetsiuse of the serein tyantrals and cerebral congestion to 
•which thoinfant may bcsubjecteil. Tliat there isactualdestnietion 
of brain tBsiie was shown by McNutt,* who carried out po.?t-inortcm 
examinations on 31 cases of diplegia dating from birth, the 
p.ttients having survived for various ages from fifteen months 
to seventy-three yoara. There waa evidence in all of them of gro^s 
injury' ofthccerebralcortex, as evidenced by scarring, atrophy of 
the convolutions, depressions of tho cerebral cortex, and cyst 
- ' McKutl, Sarali, ^ntrr. •ToMr. S/er. aVri., ]S3S,89,SS, 
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formation irithin tlio substance of the brain. Xbe cortex may bo 
thinned and there may be compensatory dilatation of the ven- 
tricles ; tho circumference of the head is eventually likely to be 
beloiv the average. 

Infantile cerebral diplegia arising after birth may be due to a 
variety 'of causes, of which tranma, meningitis, vascular* dis- 
turbances, and inflammatory conditions of the brain, particularly 
polioencephalitis, afford examples. 

Symptoms. The most common form of cerebral paralysis in 
infancy is apasiic diplagia, the outstanding feature being rigidity 
of the arms and legs. As a rule the legs are affected more than 
the arms and are held rigidly extended with the feet in a position 
of talipes equino-varus. Even in the mildest cases attempts to 
flex the joints will reveal the hypertonic state of tho muscles. 
The spasticity -of the legs is most easily sbou-n by raising tho 
child under tho armpits ; the norma! 
child draws its legs up, but in spastic 
diplegia tlie Icgs.are stiffly extended 
and often crossed at the ankles 
owing to tho spasm of the adductor 
muscles. Walking U always delayed, 
ttud is often characterised by a 
scissor gait in which the feet tend to 
cross each other. In more severe 
cases the child may be permanently 
bedridden. The legs are generally 
tliin, but the circulation is unimpaired 
and tho feet are warm, thus differing 
from the cold and bluish limbs in 
jjolioiny.eUtia. The .tendon jmflexes 
are generaUy e.xaggeratcd, but wlicn 
the rigidity is extreme the reflexes 
’may be diflicult to obtain. ,Tho 
plantar responses are extensor. 

The arms are affected to a less 
extent, and are held extended at the 
elbow, pronated, and with the thumb 
inturned across tho palm. When tho 
face is affected there is likely to be 
constant drooling of saliva ami fw. 83. Oiri aged tix jeare, 
difficulty in wallomng. Strabismi • 

is not uncommon, and blindness with toid movements. 
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optic atrophy, and deafness may also occur. ‘While almost the 
whole child may in this way ho aflfcctcd, in other coses the spas- 
ticity may bo confined to tbo Icg^ (paraplegia) or perhaps to 
-only one of the four limbs. Occasionally the distribution is 
hemiplegic. 

Another clinical group is charactcifeetl by u idesprcad muscular 
hypotonia. This may affect the limbs, making them flabby 
and enabling them to be placed in grotesque attitudes, but 
more usually the loss of tone affects the muscles of the back 
and neck ; the child is then late in learning to hold up its head and 
to sit up, wlule the gentle k^'phosis of the normal infant’s spine 
is exaggerated. The lendon reflexes in this group are generally ab- 
sent. A third clinical group is marked by abnormal movements 
of the limbs. There may be slow twisting mor’cments, par- 
ticularly of the hands and arms (athetosis), or more rarely the 
movements may be choreiform. As a rule these movements 
are associated with increased muscular rigidity, increased 
tendon reflosea, and extensor plantar rcspoijscs. The face 
may be affected, and the constant grimacing give an idiotic 
appearance, although children of tliis group sometimes show a 
surprisingly good level of intelligence. 

The degree of mental deficiency depends upon the site and 
extent of the damage to the brain. Tlie physical defect of 
spasticity is alone sufficient to make the child late in walking, but 
Mhcn the mentality is unimpaired the eamc.st efforts of the 
child to do as others is often quite striking. The majority 
however have some degree of mental deficiency, u hick 
varies from sh'ght backwardness to itiiocy. Unless the child 
with gross physical defect is well looked after, the intellect is 
sometimes needlessly dulled by reason of the lack of training on 
the part of those who liavo tho care of the child. Wicn the 
motor paths escape damage, mental deficiency may occur without 
ncoompanj'ing phj'sical impairment. 

Convulsions occur in a high proportion of the eases. They 
may appear within a few hours or day’s of birth, or may' be 
delayed for several months or even years, but the coincident 
evidence of organic nervous disease will at once sep-arate them 
from cases of idiopathic epilepsy. 

Diagnosis. The diagnosis of cerebral diplegia usually pres^jnts 
no difficulty. In mUd cases tho firet thing to be noticed may’ bo 
that the infant docs not hold up Ids head pr sit up at tho usual 
time. In the group due to cerebral trauma at birth there may 
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be difficulty in getting the neTrbom infant to suck, for some 
days crying may be absent or only feeble, and the fontanelle 
may be bulging and without pulsation. At that stage a lumbar 
puncture may confirm a diagnosis of haemorrhage by showing 
the cerebral fluid to be discoloured with blood. Of the causes 
wliich operate after birth, congenital syphifis will be distinguished 
by other evidence of spirochaetal infection and a positive Wa^er- 
mann reaction, while in those instances that follow meningitis or 
polioencephalitis there may b© s clear interval after birth in 
which the baby was well and moving its limbs normally until an 
acute illness supervened, probably accompanied by convulsions 
and retraction of the head, and followed by loss of use of the 
limbs. 

Prognosis, As a rule paralyses and other physical defects are 
lastmg, and although special methods of training may lead to 
some restoration of function, it is never fully regained. Atbetoid 
and other bizarre movements generally persist, and the same is 
true also of the varying degrees of mental defect. 

Treatment. Drugs arc pf very little value except in the 
control of fits, but in the absence of gross mental deficiency much 
may often be accomplished by assiduous training. During 
infancy full passive movements of the spastic limbs should be 
carried out regularly to prevent contractures, and later on active 
movements should be encouraged by a variety of devices. When 
the cluld has learnt to sit up he must be encouraged to walk 
round the furniture, and a heavy chair on wheels which he 
can push alwut is often a help. Co-ordination of leg move- 
ments can be encouraged by such exercises as making the child 
walk on different coloured squares^ marked out on the floor, 
or of the arms by simple games such as sorting out coloured 
balls and putting them in correspondingly coloured boxes. 
Much ingenuity can usefully bo expended in working out such » 
simple exercises appropriate to each individual case. For the 
group with atonic muscles massage is useful, but is contra- 
indicated in the spastic group. Ortliopa*dLc operations on the 
nerve.s and tendons are often of great service, particularly in 
helping the child to walk, but these measures should only be 
undertaken when the intelligence is sufficiently good for the 
child to benefit by them. As a role they should Ims dcferml 
until the child is three or four years old, by which time one maj’’ 
judge whether ho is likely to be able to benefit by surgical pro- 
cedures. 
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POLIOMYELITIS (Infantile Paralysis) 

Poliomyelitis may be defined as an acute specific infection of 
the spinal cord and brain, characterised clinically by paralyses 
of sudden onset and varying distribution. The disease may occur 
sporadically or in epidemics. 

Etiology. The disease is most common between the second 
and fifth years, hut instances liavo been rccorderl within 
the first few months of life. The sex .distribution is equal. 
There is a definite sea-sonal incidence, most cases occurring in 
the late summer between July and October. 

The incubation period generally' lies between two and seven 
days, but may extend to a fortnight. The \'irus is transmitted 
by droplet infection from the mouth or nose of infected persons, 
who may themselves not show symptoms, but act merely as 
carriers, although there Is probably j\o doubt that a clinical case 
of poliomyelitis may also infect others at the very’ beginning of 
an attack before the paralytic symptoms have even appeared. 
It is probable that the virus soon dies out from the nasal soerc^ 
tions, so that the chronic carrier does not exist. That the 
Infectiousness is shortlived is indicati^ by the fact that although 
children are often admitted to hospital wards within forty-eight 
hours of the onset of paralysis, a spread to other children doc.s not 
occur. 

Pathology. The virus discovered by Flexner .and Noguchi in 
1913, consisting of minute filter-passing globoid bodies, is now 
generally accepted a-s the catiso of the disease. The infection 
gains access to the body through the nasal mucosa, and the 
nasal secretions of an infected case can be used to transmit the 
disease to monkej's. IViietbcr the infection reaches the nervous 
system by a direct spread from the nose along the olfactory nen'cs 
, or by an intermediate stage of general blood infection is not 
settled. 

IVhen death occurs during the acute stoge of the dL«cn.^ 
post-mortem examination shon-a to the naketl eye little in the 
nervous system l>eyond some slight congestion, Old-stmiding 
cases show some shrinkage of the cord in the afFccte<l region. 
Microscopic examination in the acute stage shows dilatation of 
the vessels of tlic grey matter, particularly in the nctgUboarhood 
of the anterior horn cells, and Uto capillaries are surroiinrled by a 
rone of small round cells. tMUiin a few days the cells of tbe 
grey matter in the affected area undergo cluximatoIyHis, and 
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eventually become sbninken and absorbed. The peripheral 
nerves become atrophied, and the muscles suppbed by them 
degenerate and uaste 

Symptoms The symptoms of poliomyelitis can most conveni 
ently be grouped according to the area of the ner^ ous system 
affected, hut before doing so consideration must be given to the 
imtial symptoms ivluch may precede the appearance of paralysis 
The recognition of this stage — the pre paralydio stage — ^lias 
recently been given prominenco owing to the use of serotherapy, 
whicli to be effective has to be given in the incipient stage of the 
lUncss 

Pre-paralyhc Stage This stage lasts only a day or two, arid is 
characterised by fever of three or fourdegrees and often synnptoms 
of nasopharyngeal catarrh resembUng a common cold Flushing of 
the face is often present at the onset, diarrhcea may sometimes 
be an early symptom and there is hkcly to be headache and pain 
down the baot In other cases there may be vomitmg and 
drowsiness or imtabihty The most important sign, however, is 
stiffncM of the neck, hardly amountmg to actual head retraction 
In a sporadic case these symptoms are likely to be so vague as to 
be overlooked, but during the course of an epidemic, or during 
the summer months when the disease should be constantly m 
mind, if ony doubt is entertained as to tlie possibility of poho 
mychtis a lumbar puncture should be carried out, because there 
may be characteristic changes m the cerebro spmal flmd even 
before the appearance of paralysis The cerebro spinal fluid 
is clear, under mcreased pressure, and the number of cells is 
increased to 50 to 200 per o mm , the cells being either 
polymorphs or lymphocytes The protem is slightly mcreased, 
but the chlorides are normal, uhich is an iza^ziant point m dis 
tinguishing these cases from early tuberculous nienmgitis 

Spinal Porm Tins is by far the most common form of infantile 
paralysis Withm a day or two of the imtial symptoms paralysis 
appears, and may come on with remarkable suddenness, 
perhaps during the daytime or perhaps when the child 
attempts to get out of bed m the morning In sporadic 
cases the imtial (pre paralytic) symptoms may to absent, or else 
overlooked, and then paralysis wtJI bo the first symptom Except 
m the rare spreading variety, tho extent of the paralysis is 
greatest at tho time of its first appearance, and tho muscles of 
one or more hmbs, or isolated groups of muscles, may to 
invoh etl, together perhaps wiUi the muscles of the trunk The 
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paralysis is from the first fiaceid, wtli loss of tendon reflexes. 
Sometimes the affected Urabs arc acutely tender, hUt this passes 
off after a few days, and permanent scnsoiy changes do not occur. 
The sphincters ore not invoWed. Generally after a week or two 
recovery begins to appear, and the paralysis, which may at first 
have been widespread, bceomes cot^ned to perhaps one limb or 
even a single group of muscles. The legs arc most commonly 
affected, and the muscles of the anterior tibial group arc par- 
ticularly vulnerable. The paralysis may show a symmetrical 
distribution. Wasting of the paralysed muscles becomes apparent 
within two or tlrrec weeks, and the circulation in the limb becomes 
impaired, os indicated by increasing coldness and cyanosis. Unless 
active treatment is instituted, the muscles normally opposed to 
the paralysed group will gradually cause contractures and 
deformities. The growth of the limb is likely to be interfered 
with, and some degree of shortening may ovcntually become 
apparent. 

Occasionally the rauacles of the abdominal wall are affected, 
causing considerable abdominal distension, or the intercostal 
or erector spins muscles may be involved, giving rise to 
respiratory embarrassment, or causing severe scoliosis. Paralysis 
of the cervical sympathetic, with narrowing of the palpebral 
■fissure, small pupil, and flushing of the affected side of tho face, 
is a rare form of the disease. 

Menin^jeal Fonn. Occasionally meningeal symptoms at the 
onset are prominent. There is severe headache, with exquisite 
tenderness of the limbs ami back, tho head is retracted, Kemig’s 
sign is present, and there may be photophobia. Sucli cases may 
closely re.sombIe other forms of meningitis, but c.xnmination of 
the cerebro-spinal fluid mil resolve any doubts, wJuJe the presence 
of flaccid paralysis of one or more limbs is of course valuable 
ewdcnco in favour of poliomyelitis. In tho Abortive Form 
meningeal symptoms are oHcn severe at first, but the disease 
goes no further, or if there is a temporary’ weakness of the limbs 
there is no permanent paralysis. 

Spreading Form. Almost always the distribution of tho 
paralysis is at its iiiaximoro from tho onset, but tJicre are rare 
cases in which the paralysis begins in the extremities, generally 
the legs, and during the next day or two ascends to involve tho 
trunk, the intercostal musdes become paralysed, ond as the 
cer\icul segments of the cord are reached the diaphragm is put 
out of action, and death is then imminent. Tlie spreading form 
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may however arrest itself before the entire respiratory apparatus 
IS involved, and then after several hours or a day or tv o, during 
which time the child may be only kept alive by artificial respira- 
tion, strength begins to return to the muscles most recently 
involved, and reco\ery may take place Stdl more rare is the 
type which spreads by jumps, that is to say, the level of paral} sis 
may remain stationary for a week or so and then sliow a sudden 
advance Instances have been described in nliich the paralysis 
has spread in a downward direction 

Polioenctphahlts Pohoencephalitw is \ery much less common 
than the various spinal types of pohomyehtis, although the 
mfection is the same During an epidemic of poliomyelitis 
not more than about 4 per cent of the cases iviU show 
a cerebral locahsation The symptoms depend on the part 
of the brain involved, but as a rule the lesion affects one 
or both hemispheres The illness has an acute onset and 
convulsions are at first numerous, but are soon replaced by coma 
from nluch the child emeiges in a day or so vith eridonce 
of paralysis The diatributiou is generally that of a spastic 
hemiplegia, but one Urab only may be mvoK ed Blmdncss from 
involvement of the occipital cortex, or mental deficiency of 
varying degree, may also remam after the acute symptoms have 
passed The amount of recovery from the paralysis varies, but 
generally some permanent disability results 

Other clmical types have been descnlied accordmg to the 
area of brain affected, but they are all rarer than the hemi- 
sphere form Thus m the cerebellar type the initial symptoms of 
illness are rapidly followed by evidence of unpaired cerebellar 
function The movements of the hmbs become mco ordinate, 
i9sia:i20, speech becomes slervaiid hevtant, sml i>sstag 
mus 15 present The outlook in this type is generally good, a 
restoration of cerebellar function being gradually regained after 
several weeks The name “acute cerebellar atax> ” is often 
used to designate this group A l/ratn sfem type affecting tlio 
pons and medulla has been described by Batten Tins group is 
marked by paralj'sis of one or more of the motor cranial nerves 
and may involve tho oculomotor muscles, facial muscles, or 
muscles of mastication and deglutition Wiien the medulla is 
involved death is likely to bo rapid, ovnng to paralysu of vital 
centres, but othemiso the bram stem lesions as a rule make a 
complete recover}' 

Diagnosis. Unfortunateij it is seldom possible in sporadic 
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cases to make the diagnosis during the pte-paralytic stage, but 
when there are grounds for suspecting the condition tljo diagimstic 
value of examination of the cercbro-spinal fluid has already been 
eniphn-siaed. 

Diagnosis is seldom difficult in the spinal fonn nben once 
the paralysis has made its appearance. Occasionally the 
pain and tenderness may bo so severe as to suggest acute rheo- 
raatisni, but in poliomyelitis the tenderness is not actually localised 
to the joints, nor is there any swelling or flushing of the joints, 
while on the other hand, although movements of the rheumatic 
limb are painful, there is no actual paralysis. An onset under 
two j'eara of age may simulate infantile scurvj’-, but the absence 
of other scorbutic manifestations such as spongy gums or red 
cells in the urine dUferentiates thU condition. The meningeal 
form may closely mimic meningitis, but flaccid paralysis is not a 
feature of meningitis, and any further doubts may be resolved 
by cxainiring the cerebto-spinal fluid. The cerebral forms roust 
tie distinguished from intracranial tumour by the much more 
rapid onset and the lack of any extension of the pamlysia. 
Differentiation from encephalitis lelhargica may be very difficult ; 
the occurrence of fits at the onset is in favour of poliocncephaUtis, 
but often the distinction remains uncertain until the gradual 
appearance of some sequela typical of lethargic encephalitis, such 
for example ns Parkinsonism. 

Prognosis. Except in the spreading forms, or when the 
respiratory muscle} or medulla are involved, a recovciy is usually 
made from the acute stage of the ainc-ss. During epidemics the 
mortality may rise to 10 per cent. 

Certain jwints must bo borne in mind in arriving at a prognosis. 
The extent of the paralysis is greatest in the early stage!}, and 
any change that takes place later will be in the direction of 
improvement. It is impossible to say just how much recovery 
will take place, but most of the improvement will corno about 
in the first six montlis, and muscles that by then have shown no 
Ixjwer of recovery' are likely to remain permanently paralyawl, 
Recovery begins to appear after a week or two, and some help in 
formulating a prognosis may be had at tliat time from the electrical 
reoction of the muscles. A reaction of degeneration will by then 
bo obtained from those muscles whose nerve supply has been 
destroyed. P.ccovery is In some cases complete. 

A spread of paralysis has already Ijecn mentioned as occurring 
fiomottmes in the spinal form. Such recrudescence may take 
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place a Veek or more after the first attack, and the intcnral has 
been as long as twelve weeks ; the relapse may prove- fatal. • 
Almost always one attack of poliomyelitis gives lasting immunity, 
but rare instances of second attacks have been recorded after an 
interval of two years or more. 

Treatment. In the acute stage the patient should be isolated 
so long as there arc catarrhal symptoms, although when 
once the paralysis has appeared the chance of the patient spreading 
the infection rapidly diminishes. Those W’ho have been in 
contact with the case during the pro-paralytic stage should bo 
quarantined and a close watch should be kept on them for the' 
early manifestations of the disease. 

When paralysis has developed, the affected limb or limbs should 
be immobilised by being placed between sandbags,, the limb being 
in such a position as to give a roasiroum amount of rest to the 
paralysed muscles. As soon as the acute tenderness has passed 
off light splints should be applied to keep the limb in the correct 
position and to prevent contractures. The weigljt of the bed- 
clothes should be lifted by using a cradle. Carefxil attention must 
be directed to keeping the affected limbs warm by the use of loosely 
knitted woollen stockings or mittens. During the early stages 
pain may be sovere, and can be relieved by giving 5 or 10 
grains of aspirin, but in more severe cases small doses of opium 
(such as Dover’s Powder gr. I at three years of age) may be 
required. Relief may also follow' the withdrawal of cerebro- 
spinal Q uid. Hexam ine (gr. 5) should also be given three times a day 
for a fe\v days in the hope of limiting the estent of the infection. 

Wicn the respiratorj’ muscles ore involved, as may happen in 
the spreading variety, artificial respiration may be necessary if 
life is to be sustained, and it may have to bo continued for some 
days. Under tliese circumstances a mechanical respirator, such 
as the Drinker apparatus, is invaluable. Sfany hospitals are now 
equipped Avith these, and os the apparatus is not readily trans- 
portable, the patient must be taken to the respirator. Kcedless 
to say, constant and skilled noising is required. ’ 

"Wlien the acute symptoms have subsided, generally after two 
or three weeks, light massage of the paralj^sed muscles should 
begin, and should be followed by passive movements to prevent 
contractxirea. As soon as any volontary movement can be 
detected daily active exercises should be encouraged. The length 
of Unio for which massage and exercises should be.continued will 
vary with the individual case, but improvement may slowly go 
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on for as long as two years, and therefore these measures should 
be continued as long as there is any evidence of uuprovement 
taking place. In the later stages various ortliopjedio operations 
may help to increase the function of the paralysed parts. 

Serum TreatmenL Several years ago Flexner and Lewis {1910) 
showed that the serum, of patients who were convalescentj^from 
poliomyelitis contained a protective substance which could prevent 
the development of paralysis in animols after they had received 
inoculations of tlie Adriis, and recently this work lias been applied 
to the dL«ease in the human subject. At the present tune the 
evidence as to the value of convalescent serum treatment is 
conflicting, hut several aorkets * * have recorded encouraging 
results. To be effective tbe serum must be given during the 
acute febrile stage of the disease and before the appearance of 
paralysis, and herein lies the importance of tbe recognition of 
the pre-paralytic stage. If it is decided to give serum, no time 
should bo lost. The serum should be given intmthecally in an 
amount slightly less than the amount of ccrcbro-spinal iluid that 
has been ■withdrawn, and a second injection should bo given 
intravenovsly, the total varying between 25 and 50 o.e. As the 
scrum is human, there is no likcliboorl of any dangcro\)S reactions. 
A prophylactic anti-serum prepared from the horse by the Lister 
Institute of I’roventis'e Medicine is also available and may be 
given to those who have been c:^posed to infection, particularly 
during an epidemic, and foe this purpose G c.c. should bo itijccted 
intramuscidariy, 

ENCEPHALITIS LETHARCICA (EPIDEMIC 
ENCEPHALITIS) 

TJio first de.scription of encephalitis Icthnrgica ^ras given by 
You Economo in 1917, and from then until 1920 the condition 
nfsiinied epidemic proportions, but since that time the incidenee 
has fallen considerably, although sporadic casts continue to occur. 
JJo ago is e.tempt, and altbougli the mojority of caeca in cliild- 
, hood occur during the loter years inatanccfv have been recorded 
in infants of n feu- u'ceks old. Tlic causal organism has not yet 
been definitely ulentifietl, but it is probable tliat the dbea-so is 
ductoft8i>ecific fiitmble vims, and there b e.vperimentnl evidence 
to associate the \irus with that of herpes fefarilis. 

Symptoms. The sjTttptMus fall natumlly into two group, 

* MarKatnftm, J., MrJ.Jour. Auttr^ia, 1929. 2. 206. 

' Ayenck, I.tit>u<r uil Kntmrr, J«af, Amrr. Mtd. A»3 <k„ 1029, 92 , 2SS. 
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namely, those of the acute stage and those wliich remain as ‘ 
sequels after the acute stage has been survived. At the present 
day, when cases arc mainly sporadic, the acute stage may be easily 
overlooked and the correct diagnosis may not be reached until 
one or more of the characteristic sequel® appear. About a 
quarter of the cases die in the acute stage, while of those that 
recover roughly two-thirds are left permanently damaged. 

Acute. Stage. The onset is generally rapid. The temperature 
rises three or four degrees, headache and constipation are usiral, 
and there may be nasal catarrh and pains in the back — a state of 
affairs wliich is easily confused with induenza. After three or 
four days more cliaracteristio symptoms appear ; the child 
passes into a sleepy state which often appears to be profound, 
although he may bo able to give accurate answers to questions 
without apparently rousing from his lethargy. In others the 
stupor passes on to coma, or there may be periods of delirium or 
hallucinations. Squints and ptosis are 
common, diplopia may be complained of 
and there may bo facial paralysis or ‘ 
more rarely local paralyses affecting other 
parts. Difficulty in swalloAving is some- 
times an early symptom, and occasion- 
ally there is persistent hiccough. Coarse 
tremors of the limbs may be present, and 
even convulsions may occur, although 
they are not at all usual. As a rule the 
fundus oculi shows no changes. The ' 
cerebro-spinai fluid shows a IjTnphocytic 
reaction during the early stage, the cells 
numbering from a few up to a hundred . 
or more, and tlie protein is slightly in- 
creased, but the fluid soon returns to 
normal. 

The fever generally lasts about a w€*k, * 
and subsides slowly. Kecovery may be 
complete, but more often a variety of ] 
nerv'ous sequel® remain or may grad- ‘ 
ualJy develop several %reeks after the fiq. Bt. CiaW agcii ten 
initial illness. 

Chronic Stage. One of the most Tj-I^dromo. 
common sequel® is tho Parkinsonian I’cinipK^icpcaitionofiho 
j _ A., . it r npntann.andthedrlbblo 

syndrome. Tho symptoms are those of of saliva. 
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paralysis agitans, anti are imniistakablc. There is a general increase 
of muscular rigidity, the face is set and luahk-Iike, the body is bent 
forward and the legs are slightly bent at the knees. Saliva con- 
stantly drools from the month, the voice b quiet and monotonous, 
and the gait is shuffling. Not uncommonly otlier sequel® such 
as mental defect or pyramidal paral3r8i3 are associated with the 
Parkinsonism, wliile in other cases spastic paral^'sis may be associ- 
ated with involuntary movements of a choreiform or atUetoidtj'pe. 

Slental changes occupy a prominent place among the sequel®. 
All gradations down to idiocy occur. The whole behaviour often 
shows a change for the worse, a child who was formerly normal 
becoming inattentive, spiteful, and hee<l]ess of correction. Others 
take to lying and stealing, and may commit acts of violence. A 
enriona feature sometimes is that the child may sleep during the 
day and become wide a\vako at night, disturbing the honschoki 
by his continuous noisy exuberance. Tins peculiar disturbance 
of the sleep rhythui may follow quickly after the early lethargic 
sta^ and may last for several montlis. 

Abnormalities of respiration are sometimes a sequel. These 
generally take the form of bouts of tachjTintca eltcmating with 
periods Ot apncca, and during the spells of rapid breathing 
the respirations may be noisy and grunting. Bespiratorj’ tics such 
as frequent yawning or sighing may occur. Oculo-gjTic crises 
occasionally arise, m vhich the eyes suddenly turn upwards or 
to one side, remaining fixed in that position for eeverol minutes. 

Pathology. The lesions are distributed widely throughout the 
brain and spinal cord, but there is a special tendency for the 
nervous tissue of the brain stem and region of the basal ganglia 
to be involved. Slacroacopically ui the aeulc stage the grey 
matter of the brain shows n characteristic pink Hush, while micro- 
scopically (here is a general increa.«e of small cells throughout the 
brain, particularly round tho small wssels. 

Treatment. During the acute stage nursing in a darkened 
room is needed. Ihere is no specific remedy. IIe.rnmine 
(gr. 5) can lie given orally, and chloral hydrate by mouth 
or rectum will 1® indicated if there Is acute delirium. Tiio 
treatment of sequel® is unsatbfactoiy. JIany drugs have 
been tried for the Parkinsonian state, 'but none gives any lasting 
result, llyoscino hydrobromido (gr. jJn t&r die) by mouth Is 
Kometimes useful, and both belladonna and filrnmonium pushed 
to the h'mits of tolerance hare seemed beneficial. Paroij’sis is 
to be dealt with by suitable splinting, passive and active exercises, 
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and galvanism. Intramuscular injections of sterile milk (1 c,c. 
hvico weekly) is a form of protein-shock treatment wiiich has 
been recommended for the disorders of sleep ; but for this, as for 
the otiier forms of mental disorder, Institutional treatment gener- 
ally becomes necessary. 

Encephalo-myelJtis following Vaccination and the Acute 
Exanthemata 

It has long been kno^vn that encephalitis may be a rare com- 
plication of certain of the acute specific fevers, particularly 
measles, small-pox, chicken-pox, mumps, typhus, and typhoid. 
Recently much interest has been taken in this subject because of 
the increase in the number of cases following vaccination. 

These various forms of encephalitis have much in common ; 
the period of incubation between the specific fever and the 
development of nervous manifestations is about the same in all, 
and is in the neighbourhood of seven to ten days ; the climoa! 
plctme is the same \ and the pathological appearances are 
identical. Post-vaccinal cncephalo-myelitis will be described as 
an example. ^ 

The onset of post-vaccinal enceplialo-myclitis begins about 
seven to ten days after vaccination, at a time when the vaccine 
p\istules are forming. The temperature rises three or four degrees 
and the child becomes drow^ and complains of headache or pain 
do-WD the spine. Vomiting is likely to occur for a day or two, 
and tliero may bo some rigidity of the neck and stiffness of the 
spine. The ^owsiness passes on to coma, a'liich may steadily 
deepen to a fatal issue, or a gradual and usually complete recovery 
may come about after two or tluve weeks. During the acute 
stage sguints, pyramidal paralysis, or tremors, may occur, and 
may occasionally persist as permanent sequelm. Mental defect 
may also follow. The cerebro-spinal fluid in the acute stage is 
clear, under increased pressure, and sterile ; the cells may be 
increased from a few up to a hundred or more, and are mostly 
limiphocytea. 

Certain small differences are to bo noted in the various forms 
of encephalitis. The post-vaccinal type may occur after bath 
first and re-^'accinations. « It most commonly arises during the 
j'cars of schooling, and the* risk is leffl w'hcn vaccination is carried 
out in infancy. Of 66 cases collected by Scott, only 7 per cent, 
occurred nnder the ago of one year. The mortality in the case-s 
'following vaccination is as liigh as 30 jxjr cent., while in the cases 
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following measles it is about 10 per cent., and is lowest in the 
cases following chicken-pox. The likeliliood of encephalitis 
occurring after nn3' of these illneascs seems to bear no relation 
to the severity of the initial fever. 

Pathology. The lesions are distributed widely throughout the 
wlute and grey’ matter of the brain and spinal cord. There is 
some vascular engorgement and slight peri-vascular cellular 
infiltration, but the eharaeteiistic feature, and one which dis- 
tinguishes these cases from poUoencephaUtis and epidemic 
encephalitis, is the dcmyelination of the nerve fibres in the neigh- 
boiirliood of the aiuall vessels, cliiefij' in the white matter. 

Treatment. Careful nursing and complete rest are cs.'ieiitial. 
In the post-vaccinal group Horder * ha.s recorded a rapid iraprovc- 
mont following the intrathecal injection of 5 c.c. of scrum obtained 
from a recently vaccinated patient. Lumbar puncture will bo 
done in the first place for diagnosis, and if it is found to alleviate 
the symptoms it should be repeated daily during the acute stage. 

Spontaneous Encephalo-myelitis 

This is a condition which resembles the forms of encephalitis 
just described, e.xcept that the caaos arise without prece<Ung 
caa^Q. Pathologically, there is a type that shows focal demyc- 
llnation, and clinically resembles ca«e.s of cnccpItBlitls following 
vaccination. Another type shows toxio degeneration of nerv’e 
cells, often vrith a slight ly-mphocytie reaction in the cerebro- 
spinal iluld, and various names Irnvc been applied to these cases 
such as serous meningitis or acute to-vic encephalitis. TJio 
majoritj’ make a complete recovery’. 

Schilder’s Disease {Encephalitis Periaxialis Diffusa) . 

This rare condition was first described in 1012. Symptoms 
begin in childhood gciicmily after the third year, and consist of 
progressive mental degeneration with gradually increasing spastic 
paralysis and progre&sive dcafocss and blindness. The Ja.st two 
sy'iuptoms arc central in origin, for the ears and eyc.s are them- 
selves normal. More than one incmlicr of a family has licen 
affectetl. Tlie course is a steadily dowTihill one, which may bo 
interrupted at times by convulsions. ,Dcat!i takes place after a 
few years. 

Post-mortem or.nmination shows the while matter of the bmm 
to have undergone a patchy greyish degeneration, which micro- 
• Ilofili-r, Sir T., XtfiKvf, ICJC. i , 130J. 
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scopically is seen to be due to widespread demyebnation of the 
penaxial sheaths, with secondary fragmentation of the axon and 
a diffuse increase of neuroglia 
There is no treatment 


CHOREA 

(Rheumatic Chorea , Sydenham’s Chorea , St Vitus’ Dance) 

Chorea is a nervous disorder characterised by — 

(1) Involuntary movements 

(2) Inco ordmation of voluntaiy movements 

(3) Emotional disturbances 

Etiology Age Chorea is rarely encountered under five 
j'ears that is, before the y'ears of schooling The youngest case 
observed bj the author was a child two years old, and Poynton 
has recorded an instance m a baby of only ten months Iho 
mcidence rises rapidly after the fifth year, reachmg its maMmiim 
at about the tenth year, and becomes rare after puberty 

Sex The sex distribution is unequal, roughly 2 girls being 
affected for 1 boy 

Type of CMd Chorea is much more common among the 
children of the poorer classes than among those of the well to do 
Children who are alert and intelligent, learning quickly at school 
are miicli more likely to bo affected than those who are dull and 
placid, indeed the important part played in the production of 
chorea by the stress of education, and especially by the anxiety • 
of examinations and scholarships, cannot be doubted There is 
often a history of some shock or fnght at the beginning of an 
attack Thus m one child the fright of a thunderstorm was said 
to have started the chorea, and in another the movements 
started withm a few hours of witnessing a particularly gruesome 
street accident Punislunent at school is sometimes cited by the 
parents as the cause, but it not infrequently proves on investiga 
tion that the punishment was given for symptoms which were m 
fact, heraldmg an attack 

^ssoctufion vnlh Other Rhtumatic Manijealations Chorea is so 
often associated with other forms of acute rheumatism that it 
IS now vndely regarded as the cerebral expression of rheumatic 
infection, although there is os yet insufficient evidence to place 
chorea and other forms of rheumatism upon a common pathological 
basis If we accept the rheumatic ongin of chorea, it is of all 
forms of acute rheumatism the one most likely to occur alone 
vnthoiit other rheumatic manifestations Thus of 197 choreic 
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children, 52 showed evidence of rheumatic heart disease, and a 
history of rheumatic polyarthritis occurred in 5 otlieis, so that in 
all, less tiian a third showed other forms of rheumatism. Acute 
rheumatic arthritis and chorea practically never occur simul- 
taneously, which is indeed fortunate, seeing how painful would Im) 
' the movements of the acutcb’ swollen rheumatic joints. 

Pathology. The pathology of chorea is uncertain. Tlin 
disease is so seldom fatal that opportunities for studying the 
morhid changes seldom arise, and moreover, fatal cases are 
generally complicated by rheumatic carditis, 
which may account to some extent for the 
vascular changes that hare been described. 
The chief fihdings have been congestion of the 
meninges, thrombosis of cortical vessels, and a 
slight increase of small cells in the brain, often 
in the region of arterioles and particularly in 
the neighbourhood of the basal ganglia. 

It is to be noted that chorea diOers from 
other inflammatory conditions of the brain in 
that recovery is invariably complete. Obesity 
has been recorded as an occasional sequela, 
hut local paralyses or mental defect do not 
remain, Tlie cerebro-spinal fluid is unaltered, 
with the exception that Warner ' has Bho^vn 
the calcium content to be reduced by as much 
a.s 15 per cent. Tlje cause of the reduction in 
calcium is not clear. It Is also of Interest that 
the sedimentation rate of the red blood cells, 
which is increased in acute rheumatic arthritis 
and carditis, remains unaltered in acute 
chorea. 

Tlic anatomical localisation for the move* 
-u. uji nients of chorea is also uncertain. Tlio striatal 

berame fat after region, the corpiis luysii, and the region of 
nucleus have all been blamed, while 
Wilson,* from a detailed study of the move- 
liients, places the principal lesion in the corte.t. 

Symptoms. Occnsionally the onset of chorea is sufTiciently 
abrupt for a definite date to be fixed to the first symptoms, but 
more usually the onset is gmrliinl. Often the first symptom to Is* 
> \V*nvpr, K. C.. Lrinttl. 1930 . i . 333 . 

’ Wlwn, S. a. K., “ ilodem (>f Xmrology.” London, lOJS. 
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-noticed js that the child contiQuallj drops things and becomes 
fidgety, makes faces, and is easily provoked to tears, or raaj 
become dull and unable to concentrate Symptoms such as 
these are hkelj to lead to reprimands at school until it is realised 
that the cluld is lU rather than naughty 

On esammation the expression is often dull and heavy, and the 
mohth may droop, but the movements are the most noticeable 
feature These vary \eiy mncli m degree and are typically 
haphazard At one moment the mouth is twisted or the eye 
brows raised a moment later a shoulder is shrugged a hand 
jerked or a foot shuffled , m fact, it is impossible to foretell what 
movement will next appear The tongue may make clucking 
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noises, and sighing — which is unusual in childhood — occurs 
because of inco ordination of respiration The excursions 
of the diaphragm are often excessive llte speech becomes 
hesitating andwordsmaj bedippedshort, or spoken m a whisper, 
or uttered explosiiely Kapid alterations lietween meamngless 
laughing or crying are common In a milder case the movements 
may he brought out by watchmg the child undress herself, the 
frantic elTorts to undo buttons and the wrestlmg contortions 
whicli the child undergoes leaving no doubt of the diagnosis 
TIio movements of the tongue are uncertain and if protruded it 
maj bo Withdrawn very sharply or with a slow dehheration 
\7hen the hands are outstretched it is characteristic for the 
wrist to he 0exed and the fingers to bo hyper-extended, while the 
thumb makes constant dipping movements Tlie tendon reflexes 
arc variable, but in the most 6e\ ere cases they are generally lost 
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Tlie knee jerk, when present, may be so altered that one tap to 
the patella tendon is followed bj' a series of jerks, until tho leg is 
fvilly cNtended. 

Certain particular features call for mention. In the first 
place, the movements are often more marked on one side of tho 
body than the other, althotigh whether a pure hemi-chorea of 
rheumatic origin ever occurs is doubtful. The movements cease 
during sleep, but n hen they aje violent the child may have great 
difficulty in getting any rest, and there is a real danger of profound 
exhaustion. Speech may be so severely affected os to bo com- 
pletel3- lost, and for the space of a month or two the child may be 
dumb, hut the dumbness U never permanent, for the voice 
returns when the chorcio imK’cments cease. Rarely the child 
becomes more and more excited until acute mania develops ; tho 
behaviour is then very odd, and the child will tear up an^dhing 
within reach, soil herself, shout.ond abuse all and sundry. Eventu- 
ally o normal jncntality* is regained, but H may be six months or 
more before the Iwliaviour settles down, lastly, there is a limp 
or paralj’tic tj'pc of chorea. This is the most sovero variety, 
and is invariably accompanied gro«s cardiac rheumatism. 
The cliild lies in lie<l unable to raise a limb. The muscles are 
toneless, and if tlie limbs are lilted from tho bed and released 
thej' flop back helplessly. The tendon reflexes are absent. 
Although tho more coarse choreic movements arc abolished, if 
the child is closely watched frequent purposeless movements of 
the small joints oroccasional twitches of tho face can be made out. 
TJie outlook even in these severest case,s clepends chiefly upon 
the condition of the Jieart, for if the cliijd can survive tho carditu 
then recovery from tho chorea con be confidently e.tpectcd. 

In any child with chorea the state of the Iicfirt is of tho greatest 
importance. A sj'stolic bruit at the apex is the moat common 
finding and is often nccomjMinicd by some dilatation of the heart. 
In at least a third of these cases the evidence of involvement of 
tlie heart clears up during convalescence, and it might be said 
that the bruit in such ca.«ca w-as functional rather than due to 
rheumatic inflammation, but it is well known that rheumatic 
carditis is capable of comjdef c recovery', and, if cliorea l>o accepted 
as a rheumatic manifestation, it is certainly wiser to treat these 
bmita with all the respect that rheumatic caitUtis demands. 

, At other tiroes the oceurrenre of a diastolic as well as a systolio 
murmur, or the presence of subcutaneous nodules, or the occasional 
development of pcricarrlitis, leaves no doubt about tho presence 
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of heart disease On the other hand, there may ho nothing to 
indicate active infection of the heart, and when that la the case 
the heart action is often noticeably slow and deliberate, the 
pulse rate dropping to about 60 per minute 

Diagnosis Chorei m chiltUiooil may be regarded almost 
without exception as rlieumatic, but typical choreic moveraenta 
occasionally arise m the course of other diseases of the brain 
Thus encephalitis lethargica may be accompanied by choreic 
movements, as may a cerebral tumour, and a typical displaj of 
cliorea may sometimes bo seen during tho last few daj a of tuber 
culous menmgitia Choreic movements may also occur m 
children with congemtal diplegia 
The most common condition with which chorea is confused is 
habit spasm Typically a habit spasm consists of one or perhaps 
two movements winch are continually repeated, for example, a 
child may frequentlj bUnk lus eyes or purse his mouth, but the 
movements of chorea are widespread and not repetitive It 
ma} be said that if a child is brought on account of fidgetiness 
and the mother names one particular movement, it is probable 
that tho child is suhering from a habit spasm ratlier tlian chorea 
Course and Prognosis Tlie prognosis of uncomplicated chorea 
IS good, complete recover) bemg the rule Exceptional!) chorea 
IS fatal from sheer exhaustion bat practically oIwa)s when a 
fatal issue comes about it is owing to coincident carditis The 
seventj of tlie movements bears no close relation to tho duration 
of the attack, in fact, often the most troublesome cases to treat 
are those in whicli the movements have never been anything but 
mild Under treatment the movements disappear, as a rule, in a 
month to six weeks, but unless convalescence is leisured ca 
relapse is very lilcely when the child starts again at school 
Idention la made elsewhere (p 6C9) of those cases of chorea 
in winch the movements have been of the mildest, but have 
persisted for many months until it lias seemed that the% have 
become habitual 

Like all rheumatic conditions, chorea is very likely to relapse, 
and a cliild maj have as many as f5\e or six attacks Of 19“ 
children w ith chorea, 65 experienced one or more relapses 
Treatment The most important aspect of treatment consists of 
adequate rest in bed, and in comparison with this, drug therap) 
is of minor importance Rest m bed must, however, be absolute , 
it will not do simpl) for tho child to rest in bed for so man) hours 
a day, spending the remaining hours up and about The cluld 
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elionld be nursed flat, and for tbo first tu'o or three weeks ho 
should do nothing for himself; for instance, he shbuld not be 
allowed to feed himself, but should be hand-fed by a nurse. The 
room should l>e quiet, and should not be visited bj’ other children 
who may be in the house. In hospital a quiet comer bed is 
preferable, but the old practice of putting screens round the 
bed is not necessary. 

The time will come when the child should be allowed to begin 
to do things for himself and to sit up in bed. Tliis will be wiieti 
the movements have subsided, and when the child is no longer 
agitated by trying to perform any simple oction. Generally 
this stage is reached after the third or fourth week, and thereafter 
simple exercises to encourage co-ordinated movements, such as 
making jigsaw puzzles or knitting, should be allowed. Slossagc 
should also be given as a preliminar)' to getting up. In the 
absence of cardiac involvement the child can generally be allowed 
up in about sit weeks, but only if the movements have completely 
disappeared. 

Difficulty often arises over the question of when the ohoreio 
child should go back to school. No general rule can bo laid 
down. . AttheRheumalUmClimcotTbcHospitalforSiekChildrcn 
the average time for which choreic children have been exempt 
from school has been eU montlis. This has perhaps'seemed long in 
some cases, yet otliere have relapsed on returning to school after 
being away for a year. Wiien absence from school implies that 
the child spend most of the day in the street, it is better for 
that cliild to return to school early, but if there is a garden and 
the mother or some other responsible person is' at home, sLt 
months from school should be a minimum. A stay at a con- 
valescent home for three to six inontljs is valuable, particularly if 
a mild form of education can be combined with the convalescence. 
This obtain.^ at raoa> of the Heart Homes for cbildren in this 
country. In many cases half-rlay attendance at school for a 
term or two has proved useful, for it may be pointed out that 
once a choreic child returns to school he soon makes up the gro\md 
lost througli absence. From w'hat has been said, it will bo under- 
stood that close co-operation with the ScIiOoI Me<lical Service 
and the Education Authorities is essential in the management of 
these children. 

Certain features may call for special treatment. When the 
movements are bo violent that the cliild Is In danger of injuring 
himseir the cot sides should be well padded, and when rc.stle.^noAi 
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makes it difficult for him to get to sleep a warm spongmg may do 
much to prefmote rest, or m more severe oases a liot pack ^ may 
be found efficacious in soothing hun 
Drugs There is no specific remedy for chorea, nor has 
any drug used in chorea been shown capable of preventing that 
most important complication of all — carditis Bearmg in mind 
tliat chorea tends to recover simply with rest in bed, drugs should 
never be pushed to dangerous limits 
Sedatives may be used when the movements are severe, m order 
to prevent exhaustion Chloral, chloretone, phenazone and the 
bromides are the most useful for this purpose Chloral (gr 6 
ter die) xs useful m promoting sleep, and m the most severe cases 
as much as gr 10 at a dose may be needed When doses of this 
size are employed, the nurse must be warned to be on the vatch 
for coldness of the hands and feet, a feeble pulse or undue drowsi 
ness Chloretone also requires careful supera ision, because it la 
cumulate 0 , from 3 to 5 grs may be given threo tunes a day 
In niild cases phenazone (gr 6} combmed uith an equal amount 
of bromide may help the chiid to settle offi at mght In the raro 
cases of maniacal chorea, hyoscine hydrobromide (gr or 
morphia (gr may be necessary Recently, trial lias been 
made of a drug called " Nirvano! ” which belongs to the barbltone 
group of hypnotics A course of the drug is given for seven to 
ten days, and is followed by toxic symptonis of fever, a morbilh 
form rash, and eosinoplulia Although the choreic movements 
generally cease with tlic appearance of tho toxic symptoms, the 
dru'g IS m no sense anti rheumatic, and is not without danger 
for its use may bo followed by prolonged mental confusion, in 
fact, Nirvanol may bo taken as a good example of how chorea 
should ?iot bo treated Sodium sahcylato and aspmn m view of 
their known value in relieving the pam of acute rheumat^m, 
liave been gnen an extensive trial in th©. treatment of chorea, 
but It cannot be said that they dmiimsh the duration of an 
attack, although tliej may do something to lessen the likelihood 
of other rheumatic compbcations Salicylate of soda may bo 
given m doses of G to 10 grains three times a day, with double the 
amount of sodium bicarbonate Another drug which has been 
much used is arsenic , although it has not seemed helpful during 
the acute stages it is sometimes of xaluo dunng convalescence, 

• To plve a liot pack, wrap tlie child m « blanket wrung out of <\arm water 
at 105* h wit)i a<lr> bUnket outswle The ctnid should lie la tho pack for half 
an hour and ilien bo dried and have a warm night omt put on 
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when it may be given as Fowler’s solution (m. 2J ter die). Jliich 
larger do^es liave at times J[>een tried, but their \'oluo is very 
doubtful, Avlulo the prospect of toxic symptoms renders their use 
undesirable. 

PINK DISEASE (Erythfoidema Polyneuritica ; Acrodynia) 

This is a disease of young children, and is characterised by 
extreme irritabihty and misery’, pinkness of the extremities, and 
a variety of sensory, motor and titiphic nervous disturbances. 
The disease wa.s first described by Snift t in Australia in 19H, 
and Bince then many hundreds of cases have been seen in this 
coimlry and abroad. The cause is ur\kntAvn, and at tho present 
lime tho two principal news are that the disease is either due to 
an unknown infection or else to some dietetic factor. Points of 
clinical similarity have been noted between pink disease and 
Iielingra, which js now known to be a deficiency disease, and 
Findlay and Stern - have produced in rats a condition analogous 
to pink disease by means of a diet in which the solo source of 
protein was egg-wliite. 

Etiology. Pmk disease is confined to the early years of life 
bctuccn three months and seven years, the majority 1>eglnning 
between six nmntlis and t%ro years. The oldest case seen by the 
author ^vas a girl aged five years and ten months. The sexea 
are equally alTccted. Preost-fed infants seem to bo just as likely 
to be affected os those artificially reared, Mhich is a strong point 
against a vitamuj-deficicncy theory, and enquiry in older children 
generally shou-s no obvious dietetic deficiency. Not infrequently 
there is a liistory' of some recent infection such as measles or an 
acute respiratory catarrh. Many casc-s ari-xe sporadically, but 
the disease may also occur in local epidemics. 

Symptoms. Tlie sy'inptoms form a verj' characteristic clinical 
picture. The story generally begins with the ordinary’ symptoms 
of an upper resjiiratory tract catarrh, discharge from tho nose, 
or bronchitis, to which the tolbtalo gymploma of the ilisease arc 
gradually added, so that some ferv weeks may elajwo before tho 
complete pjcliiro develops. 

Tlic general attitude of tlio ciiiidrcn Ls often striking. Tliey 
are miserable, fretful, and restless, and oiving to their dislike of 
the light they prefer to he with the face burrowed into the 

‘ Strife. H., Aiutmlosian ^fcdicst CongrrM. QuoIctI tVooJ, Hff, Jour 
Ul2], 1, 145. 

* VintUar uul Stern. rlrrA. Uta. QMi., 4, 1. 
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pillo-is and may jnsist on sleeping iii this position, and if they are 
turned over they uill screw up their eyes to avoid the light, or 
they may lean foruard, burying the face between the legs The 
appetite is much impaired, and the weight falls until, in severe 
cases, quit© a considerable degree of wasting takes place 

The disease takes its name from the pmk appearance of the 
extremities The hands and feet, and to a less extent the ears 
and the tip of the nose, become a bright pinkish red colour, and 
are cold and clammy and often look slightly swollen, although 
there is no actual pittmg oedema The pmk colour vanes both 
in extent and duration, and it may fade right au ay for a feiv 
days at a tune jinother constant feature is excessive sweating, 
so much so that the skm over the hands and feet and especially 
between the fingers and toes becomes pappy and may 
desquamate m large while flakes, and a sireat rash, consisting of 
pm-point red papules often accompamed by a fine circular 
peeling, appears over the urisle and ankles, and may spread up 
the Urabs or may cover the trunk The scalp is often so irritating 
that the child continually puUs out handfuls of hair until he may 
make himself bald , trophic lesions of the hands and feet are 
shown, by a tendency to wUitlous, and sometimes by the 
nails being shed , older children may complain of tmgUng and 
numbness, and there may be areas of complete amesthesia ; 
and stomatitis and gingi\ itis may reach so severe a degree that 
the gums gape widely enough for the teeth to lie literally picked 
out of the mouth 

-Another constant feature is muscular hypotonia, but without 
any actual paralysis The tendon reflexes are usually diminished 
or may bo absent Almost always there is considerable tachy- 
cardia, the pulse riamg to os much as ICO per nunute, and the 
blood pressure is sometimes slightly raised 

Diagnosis ^^'ben once tho condition has been seen, other cases 
are not hkely to be overlooked Tho characteristic restlessness 
and misery of the child, tho photophobia, the pmk and cold 
extremities, combined ivitb a sweat rash, considerable hypo- , 
tonia, and tachycardia, make a picture whicii is quite unlike any 
other di'^ease 

Course and Prognosis. The mortality has been estimated at 
about D per cent Broncho pneumonia is the most serious com- 
plication and IS the usual cause of death, although some cases 
terminate suddenly from cardiac failure The outlook is very 
grave irhen the disease has reached such a state that the teeth are 

HR cnaoROOD is 
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l>eingsljed. ^Mien recorcry fnkes pincc it i? comidete and lasting, 
and second attacks are unsown. Before recover}* takes place, 
boT'ever, the syniptoins may drag on for several weeks or even 
months, during whicli time their severity shows much variation, 
so much so that when recovery eventually occurs it is difficult to 
attribute the result to any particular therapeutic measure. 

Pathology. Diffuse changes in the nerves have l»ecn found m 
fatal cases. Myelin .degeneration has been noted in tlio peri- 
pheral nerves and,aIso in the vagus and s}*mpathetic. Diffuse 
infiltration of small round cells in the spinal cord has also heeii 
recorded. Sections of the skin show hyperkeratosis. ’ 

Treatment. Tiiere is no specific remedy, and treatment is 
chiefly Rj-mptomatic. Skilled nursing w needed, at any rate for 
pevere eases. Clothing should be light and of cotton material, and 
thelianda and feet should beprotccteil by cotton glove.s and stock- 
ings. The diet should be na mixed and varied ns the age and 
appetite will allow, and car© should bo taken that an adequate 
amount of the various vitamhw is given. Liver has been thought 
advantageous, and is certainly worth a trial. It is best given as 
a liver broth*. Other cases have scemcjl to improve after 
receiving vitamin B in the form of Marmito or fresh brewer's 
yeast. Drugs may be employed when there is restlcs-sne.s.s and 
loss of sleep, cliloral or phenazonc (allowing gr. 1 of each per 
year) being most suHAble. For the irritation of the skin alkaline 
Imths we soothing, or a cooling lotion such ft'% lotlo calaminro or 
lotio hydrarg. perchlor. may Ik* UMid Tonics during the active 
stage of the disease as well as during eonvalesecnce arc asoful, 
particularly small dose.s of nu.x vomita. Ultra-violet light 
treatment has been recommended, although when there is much 
photophobia the eyes must be verj' cnrcfiilly protected. 

Myelitis 

Apart from compre.ssion myelitis secondary to tul>erctiIou.s caries 
of the spine, m3'elitis is a rare dlncaec in childliooil. It may arise 
after the infectious diseases, or may come on without preceding 
illness. 

The onset may be acute, with fever and pain in the back, and 
the distribution may be either dllTusc, or localised ns in transverse 
myelitis. The 8}’mptoina and sigtis do not differ from those 

* l.i'>>*rmByl>r>roii<,mifn(lyptma<f«bfolli, Toprtpnrt Lirrr PrtHh. 
nWiM >«• cut into jiicwic, ju«t emerwt with water, nnil •mimeml for lw»lf m 
hour, nny ncum «tioulii then lie miwvtpl Miui the liter >«• poumlol or rubl>e<l 
ttirou^h a wire rietc, *nil UoAlly eimoteroi again for half an hour. T1 m> broth 
nuic be Ihiclceneii by ailding • litUeaa^. 
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met with in adultg In transverse myelitis there is paraljsis 
and anesthesia below the level of the lesion with loss 6 f sphincter 
control, and a zone of hypereesthesia at the level of the disease. 
When the lesion is in the lumbar region the legs remain flaccid 
and there is incontinence of urine and Aeces , vhen the le®ion 


i§ situated higher up the cord the legs are spastic and there is 
retention of urme In all eases, bed sores and broncho pncu 
monia are dangerous compbcations 

Diagnosis Myelitis in children should alwajs lead to a careful 
examination for spinal caries In cervical cases the nervous signs 
may precede any deformity of the cervical vertehns, and the 
tuberculous origin of the condition is thus 

likely to escape detection The loss of >^; » g 

sensation and the mvolvement of the 
aphincterswll distinguish cases of myelitis jjjppr^ 

from infantile paralysis ^ • 

Prognosis and Treatment Death mij ^ 

occur m the acute atige owing to mvohe 
ment of the respirator} muscles or from . uflM 

broncho pneumoma, bed sores, and cx V 

haustion WJicn the early illness is sur 
vived, paralysis of the limbs and weak 
ness of the sphincters is likely to persist, HB, 
and complete recover} is exceptional V * 

There is no specific remedy Expert j^^B^^B 

nursing is essential Hcxnmine sliould be IT 

pushed m the carl} stages, and large doses II 

of potassium iodide ha\e been rccom 

mended Wlien myelitis is secondary to 

tuberculous disease of the spine treat- 

ment must be directed to the latter 

condition 

Spina Bifida 

, , - , 87 Spinabifi laat d 

This 18 a congenital defomutj due to a memngoccio in a hov 
failure in the fusion of the iamuue of one nn i n i nif 

or more aertebne, and is usually accom 

pamed by protrusion of the contents of the spmal conal to form 
a fluid tumour (meningocele) 

The tumour may be situated an}’where along the vertebral 
column, but is most common in the lumbo sacral region It is 
present at birth, and vnriM in sire up to several inches m diameter 
The su clhng is soft, fluctuant, and maa bo covered b} skin or more 
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being sbed. Wien rccoverj’ takes place it Is complete and lasting, 
and second attacks arc utdenown. Before recoTCrj’ takes place, 
liowcTcr, tlio symptoms may dmg on for se^’oral weeks or even 
months, during M-liich time their sererity shows much variation, 
so much so that vhen recover}* eventually occurs it is difficult to 
attribute the result to any particular therapeutic measure. 

Pathology. Dilluse changes in the nerves have been found in 
fatal cases. Myelin degeneration has been noted in the peri- 
pherol ncr'N’es and .also in the vagus and sympathetic. BilTiise 
infiltration of small round cells in the spinal cord has also been 
recorded. Sections of the skin show hyperkeratosis. ' 

Treatment. There is no specific remedy, and treatment is 
chiefly sj’mptomatic. Skilled nursing is ncedetl, at any rate for 
severe cases. Clothing should bo light and of cotton material, and 
the hands and feet should he protected by cotton glovc.snnd stock- 
ings. Tlie diet should be as rnixcil and varied an the age and 
appetite ^rill allow, and care should be taken that an adequate 
omount of the various vitamins is given Liver has been thought 
advantageous, and is certainly worth a trial. It is best given as 
a liver broth*. Other cases liave bcemcd to improve after 
receiving vitamin B in the form of Marmitc or fresh brewer’s 
jvn.st. Dniga may be employed when there is restlessness and 
loss of sleep, ehloml or phenazonc (allowing gr. 1 of each per 
year) being most suitAblc. For the Irritation of the skin alkaline 
baths arc soothing, or a cooling lotion such as lotio calaminoi or 
lotio hydrnrg. pcrchlor. may bo Mi=cd. Tonics during the active 
stage of the dweaso as well as during convalescence nro useful, 
particularly small doses of mix vomica. Uitra-violct light 
treatment lias been recommended, although when there w much 
photophobia the eyes mu-st Iks very carefully jirotocted. 

Myelitis 

Apart from eompn?s.sion myelitis secondary to tuberculous caries 
of the spine, myelitis is w rate dbense in childhood. It may arise 
after the infectiou-s diseases, or may come on without precciling 
illness. 

The onset may be acute, •wilh fever and pain in the back, and 
the distribution may be either difluse, or localised as in transverse 
myelitis. Tlic symptoms ami signs tlo not differ from those 

• I-ivorinjiy IxJcoiivrnwntly aivMj btoth Tap'fp'i'e iHrtrflro'ti T)i<*liver 
ftliouUl Iw! fHt inO> piocmt. with walrr, *fi<l for Iwlf 

hour. liny wum nhoulil Hirn mnovpl •ml thr* liiff fx* jioiinilml or nihliM 
Ihrtjupli • wiro xloie, •ml hMHy »imnirre<l airain for Iwlf an Iiour. Tti« hrotn 
toay ^ ttuckenod by mlding • Utlta aago. 
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met with in adults. In transverse myelitis there is paralysis 
and anesthesia below the level of the lesion wdth loss of sphincter 
control, and a zone of hyperaBsthesia at the level of the disease. 
When the lesion is in the lumbar region the legs remain flaccid 
and there is incontinence of mine and fseces ; n-hen the lesion 
L? situated higher \ip the cord the legs are spastic and there is 
retention of urine. In all cases, bed-sores and broncho-pncu- 
monia are dangerous complications. 

Diagnosis. Jlyelitis in children should always lead to a careful 
examination for spinal caries. In cervical cases the nervous signs 
may precede any deformity of the cervical vertebra}, and the 
tuberculous origin of the condition is thus 
io escape det€ctkfn. The hs^s ef 
sensation and the involvement of the 
sphincters will distinguish casesof myelitis 
from infantile paralysis. 

Prognosis and Treatment. Death may 
occur in the acute stage owing to involve- 
ment of the respiratory muscles or from 
broncho-pneumonia, bed-sores, and ex- 
haustion. When the early illness is sur- 
vived, paralysis of the limbs and weak- 
ness of the sphincters is likely to persist, 
and complete recovery is exceptional. 

There is no specific remedy. Expert 
nursing is essential. Ffexamino should be 
pushed in the early stages, and large do.se.'i 
of potassium iodide have been recom- 
mended. WTien nijulitis is secondary' to 
tuberculous disease of the spin© treat- 
ment must be directed to tire latter 
condition. 

Spina Bifida 

This is a congenital deformity duo to a * "menVngwfe^in' « iwy 
failure in the fusion of the laminrc of one ® 

or more vertebra), and is usually accom- 
panied by protrusion of the contents of tho spinal canal to form 
■ a fluid tumour (meningocele). 

The tumour may be situated any'wliere along tho vertebral 
coliunn, but is most common in the lumbo-sacral region. It is 
present at birtli, and varies in size up to several inches in diameter. 
The sH cIIing is soft, fluctuant, and may bo covered by skih'SF^toro 
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paffa out when the child ts asked to blow, and on showing the 
teeth the comer of the mouth is drawn to the unnfTecled side. 

The diagnosis of facial paralysis is generally obvious at a 
glance, and it remains to exclude such causes as middle ear 
inflammation or intracranial disease. Recovery usually conics 
about after a few weeks. 

Treatment. Rest in betl is necessary at first. The child must 
he protected from draughts, and the eyes should bo bathed three 
or four times a day mth a weak boracic solution as a precautionary 
measure against conjunctivitis. Inunction of mercurj’ ointment 
over the stylomastoid foratncii is beneficial, and should be 
combined with massage and electrical treatment. 

Progressive Interstilial Hypertrophic Neuritis, 

This rare condition appears towards the end of childhood, and 
may affect more than one member of a family. The disease 
begins gradually and runs a slow course cliarncterised by 
ataxia and inco'ordinate movements, muscular wasting begin* 
ning in the periphery of tb© Umbs, disturbances of sensation, 
and in some cases by* nystagmus and scanning speech. The 
symptoms bear a clo.se re.«emb}ancc to Friedreich’s ataxy, but 
the distinguishing feature consists of tiic palpable titickening of 
the peripheral an<l cutaneous nerves. The hyTiertrophy is 
painless, and may appear early in tlio course of the illness. 

POST-DIPHTHERITIC PARALYSIS 
This is much the most common fonn of peripheral neuritis in 
childhood, and its ^mptoms form so definite ft picture as to 
justify a separate description. 

Etiology. Diphtheritic paralysis most commonly arises during 
the second or third week after diphtheria, but may appear at any 
time between the first and eighth week. Rollestoii has shomi 
that the earlier antitoxin is i^vcn in the course of diphtheria, the 
greater i.s its effect in preventing paralysis, and certainly at tlie 
present day paralysis is most oRen met with when the initial 
throat jjjfcction has been so mild as to be entirely overlooked, 
and consequently antitoxin has not been given at all. Antitoxin 
has no effect on the paralysis itself. 

Most cases arise after faucial diphtheria, but l)y the time the 
pnrnlj'Fw has appeared diphtheria bacilli can no longer be obtained 
from the throat, and therefore throat swabs are generally negative. 
Nevertheless, before admitting a case to a ward contoining other 



P0ST-D1PHTHEB2TJG PAPALYSIS 


551 


children, a preluninary bacteriological examination of the throat 
should be made 

Symptoms The onset is subacute and often the first symptom 
1.9 a nasal tirang to the voice, or difficulty m swallowing or 
regurgitation of fluids down the nose owing to palatal paralysis 
If the child has been up and about he may be noticed to become 
tired and listless, and unsteady in his gait and hand actions 
The pharynx and tesophagus may later be in%olved, and the 
child is then unable to swallow, but chokes and splutters when 
bemg fed Paralysis of accommodation almost always occurs, 
making it difficult to focus objects close at hand, and so inter 
fenng with reading, but external ophthalmoplegia, ns shown bj 
squints or ptosis, is unusual Withm a few dajs the neuntis 
may become widespread, and leads to a loss of the knee jerks and 
other tendon reflexes The face or tongue maj become paralysed, 
and there may be weakness of the limbs but there is no wasting 
of muscles, the sphincters are not involved, and generally there 
18 no sensory lo<ss Involvement of the intercostal muscles and 
diaphragm may occur, and is always a most dangerous complica 
tion. , respirations then become rapid and shallow, there is much 
indrawing of the intercostal spaces and the child becomes 
(^anosed and restless, and appears frightened 

Diagnosis The diagnosis of post diphtheritic paralysis is not 
ns a rule difficult The combmation of interference with sw allow 
ing, a nasal voice, paralysis of accommodation and loss of tendon 
reflexes, generally with a history of preceding soro throat, puts 
the diagnosis beyond doubt 

Course and Prognosis In 477 cases observed by Rolleston, the 
mortality was IS per cent Respiratory paralysis and pneumonia 
account for a few, but most of the fatal cases are due to cardiac 
PsiiuFe, indeed the pregnesia iargeij on the effeet o2 the 
diphthcntic toxin on the heart Death from cardiac failure often 
com^ about quite suddenly, and is due at least as much to tbe 
acute fatty degeneration of the cardiac muscle as to paralysis of the 
cardiac nerves The two chief symptoms of my ocarditis are pallor 
and vomiting, and the presence of these must alwajs make the 
prognosis very guarded Tachycardia is usual, the pul*^ rate 
running up to 160 or more per minute, and there may be various 
irregularities of rhjdhm Percussion shows that the heart is 
dilatetl, and on auscultation the first sound is short and sharp, 
and sj stole and diastole tend to become equal in length Tic Uk 
heart sounds are of grave significance 
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In mild cases recovery begins after two or three weeks The 
firet muscles to recm-er are those of respiration, and the«^ am 
followed by the palatal and eye muscles. The return of the 
knee jerks is a sure sign of recoi'erj'. but sometimes they mav 
remam absent long after the other signs liave cleared up Tach/ 
cardia and breathlessness on exertion may also renmi .1 for some 
months, and will inevitably prolong the period of convalescence 
i:-ven m the most severe cases, when recoverj- takes place it is 
complete, and there are no permanent ner\'ous sequel® 

"T‘"S " i'"POrtancc. ' 

Ihe child must be nutsed lint in bed mil, a small 

must on no account bo nlloncd lo sit up, smeo the exertion of 
this may be anffieient lo turn the scale against the iveakening 
rajmeardium. The diet must be a light one. but mbeS paralysis 

' n a ‘ '■> 

milky fluids, they should be tliiekencd to a thick gruel iritl, corn- 

flour ^und rice, arton-root, etc. In more severe eases, nhen 
Hie child IS quite unable to swalloiv, food should bo given tlirouirh 
an cesopbagoal tube. The limvels should be dealt with bv daUv 
enemata in prcferenco to drugs. ^ 

IVhen the respiratory muscles are involved the outldok is 
exceedingly grave, and there is then every advantage in putting 
the child ina media meal leapirator. such ns the Drinker apparatus 
In this may breathing may be niaintnincd fur days, or even necks 
until normal breathing eventually rctum«t. ‘ 

Di^g the acute stage the too most valuable drugs are 
Btryelmme and adrenalin. In severe ease, they should Ik, 
administered hypodermically every four Imurs, the dose of 
slryebmne being bet««n gr. ,J„ and ,lo aeeordhig to the age, 
and the dose of adrenalin betiveen 0 and 1 5 minims, the size of the 
dose tang regulated more by theseverityof tiio disea,<«! than by the 
ago of the child. Atropine gr. iJo every four hours has also been 
leeommcnded. Brandy may immclimes be used os a temporary 
stminlant, but ils elftot i, uncertain and it-eannot take the place 
of the previous drugs It has already tan pointed out that 
onlitoxie serani i, aulhuut effect on the paniljai, and tliereforo 
should not be given. When the convalescent stage is reached 
milage and electrical stimulation to the muscles should Jx-' 
onlored. 

It is often difficult to decide alien to let the child begin to get 
up ; if doubt arise, it is a-iser to err on the safe side and lo delay 
convalcsecnce. It is geneiaUy safe tonlloa- the eliild up when 
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the knee jerks begin to return, but sometimes the return of 
these is delayed for months and one must then be guided by the 
condition of the heart. The cliild should not get up until the 
first sound at the apex has improved in length and strength, nor 
until the pulse rate is normal. 

Neurofibromatosis (Von Recklinghausen's Disease) 

This rare condition afieets both children and adults, and may 
occur in more tnan one member of a family. The conation may 
be present at birth, but more tisually arises in the later years 
of childhood. The symptoms are threefold : — 

(1) Pigmentation of the Skin. The pigmentation is brovm in 
colour and appears in patclies varjong from a few millimetres to 
several inches in diameter, or there may be a profuse brown stip- 
pling. It occurs on the limbs, face, and trunk. 

(2) Numerous painless pedunculated or sessile pigmented fibro- 
mata attached to the skin. In some cases these number several 
hundred. 

(8) Multiple tumours distributed in the co\irse of the peripheral 
nerves. Tlie tumours vary in size and may be ns big as chestnuts. 
They are generally painless. As a rule there is no interference 
with the function of the nerves, but when the tumours are 
situated within the spinal canal or on the posterior nerve roots 
severe pain may arise. Histologically the tumours are neuro- 
fibromata. 

Diagnosis is simple enough when tlie three cardinal features 
are present, while the gradual appearance of brown pigmented 
areas about the skin should suggest the condition. There is no 
curative treatment, but should there be localising evidence of an 
intracranial or intraspbal tumour an attempt may be made to 
remove it by surgical methods. , 

PROGRESSIVE CEREBRAL DEGENERATIONS 
Amaurotic Family Idiocy (Tay-Sach’s Disease) 

' This is a rare condition which offects infants, and is charac- 
terised by progressive mental degeneration with spastic paral^^is, 
blindness, and changes in the fundi of the eyes. The disease is 
almost entirely confined to Jewish children, and several successive 
members of a family may be affected. At post-mortem examina- 
tion the brain is harder than usual and the nervo cells are dis- 
tended with a lipoid substance. A similar degeneration affects 
the ganglion cells of the retina. The disease is one of a group of 
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metabolic disorders, all of which are characterised by accimiula- 
tions of lipoid substances (see p. 106). 

Symptoms. The infants are horn healthy, and development 
proceeds satisfactorily for about six months. Pliysical and 
mental retrogression then appear, and the power to sit up or to 
support the head is lost. Interest in surrounding objects ceases, 
and it is gradually borne in on the parents tiuit their child is 
nnablo to see. Ultimately complete blindness develops, together 
with spastic paralysis, and the child becomes bedridden with the 
muscles in a state of clitonic rigidity. ConvTilsiona follow, and 
progressive emaciation leads to a fatal issue some time during 
the second year. \Vhcn vision fails, examination of the eye 
shows bilateral primary optic atrophy, and at the maculro there 
appears the diagnostic '* cherry rod spot,” whicli is about one* 
eighth the Bire of the <bsc and is surrounded by a pale area of 
retina. 

Treatment Ls of no avail. 

Cerebro>macuIar Degeneration (Batten) 

Tills U a very care condition nhich has been described as tiie 
juvenUo form of Tay-Sacli’a disease, but difTers in that it is 
not confined to Jewish chiUlren, althongh il may be familial. 
Symptoms are delayed until about the sixth year, when it is 
noticed that the child is liccoming dull, and that the sight is 
impaired. The BjTnptoms arc progressive, mental deterionition 
become,*? profound, blindness is complete, convulsions and wido- 
spread spastic paralysis follow, and death ultimately ensues after 
an illness of several yearn. Hxamination of the eyes shows bilateral 
primary' optic atrophy ond a characteristic brou'ni.‘‘h speckling of 
the retina around the macula. The post-mortem findings are 
similar tp those of amaurotic litmily idiocy, 

Progressive Lenticular Degeneration (Wilson's Disease) 

This rare condition is characterised by progressive rigidity of 
the face, trunk, and limb.s, associated rritli tremors and dis- 
turbances of muscle control. The condition is often familial. 

The symptoms arise in the later years of chihlhood or during 
the second decade. There is a gradually increasing rigidity of the 
muscle.*?, and a coarse tremor of the limbs which incrca.oes irhon the 
patient makes anj' voluntary ciTort. The mouth w constantly 
open, saliva dribbles away, and the c-tpression i.s vacant. Ijaugb* 
ing and crying are loo easily provoked, ond difficulty in speaking 
ond in awallouing are constant features. TJie rigidity I*? e.rtm- 
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pyramidal in origin, and the tendon reflexes and plantar responses 
ate normal. Vision is nnaffected. 

Post-mortem examination shows bilateral degeneration of the 
lenticular nucleus, associated with multilobular cirrhosis of the 
liver. The state of the liver does not give rise to symptoms during 
life. 

The course is slowly downhill and is unaffected by treatment. 
Death ensues after an illness which may last from a few montlis 
to a few years. 

Friedreich’s Ataxy 

This is a familial condition, the symptoms depending upon a 
slowly progressive degeneration of the posterior, lateral, and 
spino-cerebellar tracts of the spinal cord,. The cause is unknown. 

Symptoms. The disease begins, as a rule, in the middle years 
of childhood. The development may previously have been 
normal, but in some cases walking and talking have been delayed. 
One of the iirst symptoms is progressive ataxia, the gait becomes 
unsteady and staggering, and hand movements become inco* 
ordinate. Tremors are likely to be present and are increased 
during voUmtarj' movements, and there is often nystagmus. 
The speech becomes slow, monotonous, and scanning. Pes 
cavus is a constant feature, and there may also be scoliosis. The 
knee jerks and ankle jerks are lost and the plantar responses 
may be extensor, but the sphinctera are not affected, and ordinary 
sensation is unimpaired. 

The diagnosis should present no difficulty in the face of pro- 
gressive ataxia with nystagmus, speech changes, absent reflexes, 
and pes cavus, and perhaps a history of other members of the 
family 'being affected. A "Wassermann reaction will exclude 
neurosypbilis. Acute cerebellar ataxies are more rapid in onset, 
and tend to improve, ' 

The course of Friedreich’s ataxy is slowly progressive, but the 
disease may last for years, and death is generally due to some 
intercurrent infection. Treatment should bo directed to pre- 
venting and correcting deformities by splints or otlier 
orthoptedic measure.^. There is no curative treatment. 

Syringomyelia 

Tliia condition generally arises in young adults, but may be 
met with in the later years of childho^. It consists of a slowly 
progros-sive gliosis of the upper part of the spinal cord leading to 
the formation of cavities in the region of the canalia centralis. 
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The symptoms in childhood arc the same as those in adults 
and consist of loss of the sensations of heat and pain, beginning 
in the hands, and associated with wasting of the small muscle 
and the production of tropluc sores and wliitlows. Evidence of 
pyramidal involvement with spastic paralysis of the legs may 
follow later, or the condition may advance upwards into the 
medulla, causing weakness of the voice and of the tongue. 

The course is slowly progressive over manj' years. Treatment 
is coniined to the relief of symptoms. 

PROGRESSIVE MUSCULAR ATROPHIES 

Progressive muscular atrophy in childhood occurs in two 
clinical fonna : progressive spinal muscular atrophy (Werdnig- 
HofFmann’a paralysis) and amyotonia congenita (Oppenheim’s 
disease). 

Progressive Spinal Muscular Atrophy (Werdnig-Hoffmann’s 
Paralysis) 

This rare condition is cbarocterised by weakness land wasting 
of the muscles of the trunk and the proximal parts of the limbs, 
and is Inraiiably faltair The disease often affects several members 
of the family. Both sexes ate equally involved. 

Symptoms. TI)e onset is insidious. The infant develops 
normally for the first few months, but at about six months the 
muscles of the trunk are noticed to bo weak, the child is unable 
to sit np, and soon loses the power even of raising the head off 
the pillow. It 19 characteristic that the muscles of the proximal 
part.s of tho limbs are involved earlier and to a greater extent than 
the peripheral muscles, so that the baby cannot lift its arms nor 
draw up its legs, but lies with the thighs ecmi-flcxed and abdected 
and the knees bent. Movements of the UTists, fingers and toes 
are not at first impaired. The limbs are flaccid, and tho tendon 
refloxes a.co lost. Tbe affoctod tausclea waste considerably, 
hut this may not bo at ail obvious, ns the infant is generally 
well covered with fat. Sensation is not affected, the muscles are 
not tender, and there is no impairment of mentality. After a 
month or two it becomes evident that tho intercostal muscles are 
weakened, for during inspiration the chest wall is indrawn ami 
respiration is almost entirely carried out by the diaphragm, and 
the cry becomes very weak and feeble. The face muscles and 
tongue are occasionally involved, and swallowing may be difficult. 

The disease is inevitably fatal, generally before the end of the 
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first year, Deatli is nearly always duo to progressive weakness 
of respiration, with a terminal btoncho'pneumonia. 

Pathology. The main changes consist of atrophy of the 
anterior horns of the spinal cord with degeneration and destruc- 
tion of the anterior horn cells. The anterior nerve roots are 
shrunken, the muscles show a simple atrophy, and as a rule 
there is considerable collapse of the lungs. 

Diagnosis. Hypotonia with loss of tendon refle.xes sometimes 
accompanies mental defect, and so may be confused with pro- 
gressive spinal muscular atrophy, but the history of normal 
development in the early months, together with the involvement 
of the respiratory muscles and the steady progress of the symp- 
toms, are feature.^ that do not occur in amentia. Hypotonia 
may also be a sequel for some months of any severely debilitating 
illness in infancy, and is particularly a feature of rickets, hut the 
presence of otlier rachitic manifestations wfll prevent confusion. 

Treatment. There is no means of aroiding a fatal issue. 
Skilled nursing is very necessary as the technique of feeding may 
present difficulties, bed-sores must be prevented, and the final 
broncho-pneumonia needs trained handling. 

Amyotonia Congenita (Oppenhetm's Disease) 

Amyotoida congenita is generally a milder condition than 
Werdnig-Hoffraann’s paralysis and affects older children. The 
pathology of the two conditions is however indistinguishable, 
and while the familial tendency is not so nqtlceable in amyotonia 
congenita, there have been instoncro of both conditions occurring 
in the same family. Thus in o family recorded by the* author the 
first child died of amyotonia congenita at five years, the second 
succumbed to progressive spinal muscular atrophy at twelve 
months, and the fifth child was seen at three and a half years of' 
age wth advanced amyotonia congenita. 

Symptoms. The symptoms may be present at birth, or develop 
soon afterwards. The chief of these is a widespread atony of 
the muscles. Those of the trunk and proximal parts of the limbs 
show the greatest weakness, hut the distribution is not quite so 
sharply defined as in Werdnig-Hoffraann’s paralysis, and the legs, 
forearms, and hands are to some extent involved. Owing to the 
loss of tone, the limbs can casUy bo put into contortionist attitudes. 
When the child is hold up under the orropits'tho weakness of the 
shoulder-girdle muscles is so profound that the arms fly upwards 
and the child tends to slip through one’s hands. The neck is 
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weak and the head cannot be supported steadily on the trunk. 
Tlie child i^ unable to raise the liands above the shoulder level, 
and has to employ both hands to feed itself. A constant feature 
is the smallness of the muscles, so that the trunk and limbs look 
unnaturally slender. Sensation, is unimpaired, the sphincters 
are normal, and the mentality is unatTected. 

The prognosis is better than in Wertlnig-Hoffmann> paralj'sls, 
and there is no doubt that many cases show a gradual tendency 
to improve. The tendon reflexes, which at first are ab=ent, may 
return and the children may erentunlly learn to walk, while 
others adopt various devices for 
getting about such ns rolling over or 
shuffling along on their buttocks. 
Those cases that improve to the extent 
of sitting up are hkely to develop 
severe scoliosis. During the early years 
however, when the respiratory muscles 
are weak, lung infections are a constant 
menaco and arc very likely to prove 
fatal. Cosea that succuinb \isually 
do so during the first two or tliree 
years. 

Diagnosis. Conditions of severe 
hyjiolonicily of muscle.'* arc often 
seen in young children aflcr dchilitat* 
ing illnesses, or may accompany such 
states of chronic malnutrition as occur 
in cocliac disease and chronic intestinal 
indigestion, but in fhe.<»o cases the 
associated illneas will pcxv'o to sfami) 
the amyotonia as a sccondaiy feature. Tlie unimpaired rncntality 
is a feature which at once distingubhes Oppenheiin’s disease from 
those cases of mental deficiency a.s.<>ocuitcd with severe muscular 
ntonj*. 

Treatment. The treatment is unsntisfoctorj', as there are no 
curative measure* and ma.sRagc and exercises have little influence. 
The epinal ami ehcat defonnities can to some extent l>e pre- 
vented by the use of a plaster jacket when the children l>egin to 
sit up. Every effort should bo made to protect these children 
from respimtoiy infections. The recent introduction of glycine 
in the treatment ha.s given promising re.'^uUs. The drug ii easily 
adminislcred in one dose daily of lo gm., given in a glass of milk. 
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Its expense is a drawback, for it needs to be continued over 
several months. , 

Peroneal Muscular Atrophy (Charcot-Marie Tooth} 

This rare form of muscular atrophy is characterised by an onset 
in the middle years of childhood and a distribution which com- 
mences in the legs and is confined to the distal parts of the limbs. 
The disease shows both hereditary and familial tendencies. 

The firat complaint is of weakness of the legs. Tlie peroneal 
and anterior tibia! muscles, together with the small muscles of 
the feet, undergo a gradual wasting leading to pes cavus, and are 
replaced by a firm fibrous tisstie wliich nllov-s a surprising amount 
of function to be retained. Sensation is not affected. The 
wasting slowly spreads upwards to the lower third of the thigh, 
and after some years may commence in the muscles of the fore- 
arms and hands, giving rise to “ claw hands.” Tlie disease under- 
goes a spontaneous arrest at this stage. 

There is no treatment. 


Migraine 

Migraine, or paro.xysnial headache, is occasionally met wjtli 
in childhood. The attacks tend to show a regular periodicity, 
occurring at intervals of a few weeks. Each attack is localised 
to some part of the head, often to one side, and usually lasts 
until nightfall. It is often accompanied by vonuting. Pre- 
monitory disturbances of vision are mucJi less common in children 
than in adults, and ophthalmoplegia, aphasia, and twitching of 
the face, which may complicate attacks in adults, are practically 
never met ^vith in childhood. 

A relationship between migmiuo and asthma has already been 
mentioned (p. 344). Of other causes, cy^-strain, and digestive 
distiirbances associated with a too rich or fatty diet, are the most 
common. 

Treatment During on attack the child should rest in a 
darkened room. Ice<l applications to the head are soothing. 
Aspirin, alone or in combination with phenacetin and caffeine, 
maj’ bo given to relieve the headache. 

Tire prevention of attacks lies in correcting any eye-strain, and 
modifying the diet on the same fines as for cyclic vomiting (see 
p. 15G). A course of tlie tincture of gelscmium (m. 5-10 ter die) 
is Bometimes beneficial. 
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FUNCTIONAL NERVOUS DISORDER^ 
Introduction 

Tiin nervous system of the child is much less stable' than that 
of the adult, and a great variety of abnormalities of behaviour is 
met with throughout the years of childhood. During the early 
years the nervous system grows proportionately faster than other 
tissues, and the steady progress from the helpless new-born infant 
to the child learning to walk, talk, feed itself, play sensibly with 
its toys, and so forth, calls for the swiftc-tpansion of Us functions ; 
and If for any nsL^on the health of the child is interfered with, 
the effect on the nervous system i.s hkely enough to overshadow 
the effect on the rest of the body. It should therefore not 
occasion surprise that in the young ehiUl the nervous system may 
easily bo thcovvn temporarily oil its balance, this being shown 
perhaps by some abnormality of behaviour, or even by a fit, 
nor that at this age when new- associations and ideas are con' 
stantly being formed, morbid associations and und^irablo habits 
are easily acquired. 

Of the various influences which mould the child’s behaviour, 
one of the most important is the part played by those responsible 
for the child’s training. Some inilication of this is showm by the 
relatively high incidence of disorders of behaviour in only children, 
who ate often affected adversely by the excessive anxiety and 
fussing of the parents. Cliildrcn are quick to appreciate the 
effect of their aettom on those around them, and not unnaturally 
like to occupy the centre of the stage. An example of this is the 
child who by refusing to eat causes agitation in the nursery, and 
reaps for himself muclj misguided coaxing, In this way a child 
can sometimes attain an amazing ascendancy over parents or 
nannio, but the fault h'es with the adult rather than with the child. 
At other times, actions which might ot first have boon easily 
corrected become transformed into persistent habits owing to 
the too ohvioua distress shown by the parents. Even greater 
harm may bo done by playing on the child’s sense of fear. Tlii-s 
is often done unintentionally, by allowing story books and fairj* 
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tales recounting horrors of One sort or anotlier, depicted by 
suitably gruesome illustrations. It may also be done intentionally, 
as, for instance, by tbreateiung dire punishments to be meted 
out by witches, bogies, and suchlike fantasies of tho Imagination ; 
or, even worse, by creating and playing upon a fear of the dark. 
Tlio implanting of fear in the child’s mind is likely to lead to 
various flbturbancca of health, accounting perhaps for dis- 
ordered sleep, and giving rise to morbid fears in the day time. 

The behavionr of the nervous eyatem is also closely Unked uith 
the health of the rest of the body, and particularly with the 
digestive system. Such common disorders o.s chronic intestinal 
indigestion or constipation are often accompanied by a variety 
of nervous symptoms such as disturbances of sleep, enuresis, 
morbid habits like dirt-eatingt and teeth grinding, or there may 
be attacks of sudden pallor due to vasomotor instability. 

Certain children are inherently more prone to functional 
nervous disorders than are others. They form a group of 
'* nervous children,” using the word ” nervous ” in a wider sense 
than that ordinarily indicated by timidity or fear. These children 
often come of nervous stock, and the quick speech and restless 
atmosphere of the parents Is reflected in the behaviour of their 
offspring. Physically, these children are generally \^uy and 
strong enough, although of spare build ; they ate active and 
inquisitive, bursting with energj', and cram a great deal more 
into their waking hours than do their brothers and sisters. Tlioy 
form habits easily, and are very sensitive to the atmosphere of 
their environment. There seems no doubt too that these children, 
with their ceaseless activities, easily deplete their store of glycogen, 
which lowers their metabolic tolerance for fat, and renders 
them unduly j7rone to the various disturbances of health associated 
with ketosis. ^^Tlen dealing with the functional nervous dis- 
turbances of childhood these nervous children must be recognised 
and their particular metabolic needs must receive attention by 
limiting their intake of fat and ensuring a sufficiency of carbo- 
hydrate. 


Head-Banging and Head-Rolling 
The habit of rolling tho head from side to side is met with 
chiefly during the first two years. As a rule tlie infant does not 
seem to derive any particular pleasure from the habit, and will 
stop if its attention is attracted, bat occasionally tho movement 
is preceded by a -cry as though it were being used to soothe a 
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jmin. Head-banging occurs at the same age as head-rolling. 
The infant may bang his bead wtb his fists, or may knock it 
against some Imrd object such as the bare of his cot. The banging 
is sometimes quite vigorous, and tho infant may even brube 
himself. 

The same causes underlie head-banging and head-rolling. 
Occasionally there is evidence of rickets, although it » doubtful 
whether rickets alone will account for tho movements. More 
often they arise as a response to some pain or irritation in the 
head. Ihey are sometimes due to teething, and maj’ occur 
during the three or four weeks that precede tho oruplioii of a 
tooth. Another not uncommon cau.<?e is earache. The move- 
ments may also occur in mentally deficieirt infants, but oven so 
they MC more bkely to be on indication of local pain than merely 
the result of tlw mental defect. 

Treatment consists of rclioring the source of Irritation, whatever 
it may be. Small doses of chloral (gr. i to 1) should he given 
three or four times a day to soothe the child. 

ThumtfSucklng 

Tills is a common habit, and in some cases goes on practically 
throughout the day, and even during light sleej), but is most 
frequent after a meal, or whcri tho baby is tired and sleepy. 
At times tho sucking is so vigorous as to miso a blister or oven a 
com at tho base of tho thumb. It is very doubtful if the habit is 
actually harmful. Certainly there is no good ovidenco that it 
will cftu«ie deformity of the jaw' or prolnision of tho teeth, which 
is a popular fear, but it may lead to a good deal of air 
swallowing. 

As n rule the habit ceases during the second year when tho child’s 
interest i.s taken up with other things, but it occa.sionally persists 
for some years. One child only reliiiqHisbed the habit at five 
years old when she shed her first tooth, and, thinking that this 
was caused by her thumb sucking, elie fenrod to lose her remain- 
ing teeth. 

Tile habit should be checked in its early stages by continually 
taking tho thumb out of tho mouth. Splinting the infant’s arras 
has been advised, but the habit does so little harm that limitation 
of tho child’s movements seems scarcely justifiable. I-oiig sleeves 
which can be buttoned nenws the hand-s arc sonictimcs successful. 
For older children the nails may bo painted with a still paste of 
aloes or quitiine. The following paste baa proved effective: 
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quinine hydrocblaride gr. 12 ; pulv. acacia gt. 12 ; muo. 
tragacanth to two drachms. 

Spasmus Nutans 

This rare condition occurs in the first two years, and consists 
of nodding of the bead associat-ed with nystagmus. 

The cans© is not definitely known. Most of the cases show 
some evidence of rickets, and, like rickets, spasmus nutans 
has a defimte seasonal prevalence in the mnter months. It has 
been thought to be due to tbo infant being reared indoors in a 
poor light, which incidentally would account for its association 
wth rickets. The nodding of the head only occurs when the 
child is sitting up, and is thus distinguishable from head rolling. 
Tlie nods are slow — about tliirty a minute — and tend to occur 
in periods lasting for a few seconds. Often the movements are 
intensified if the cinid'e attention is fixed on some object. 
Generally the nodding is from side to side, but may be back^vard8 
and forwards, and the nystagmus may be either horizontal, 
vertical, or rotary, the movements being rapid. A curious 
feature pointed out by Still is that the nystagmus may be more 
marked on one side, or even confined to one eye. Tlie children 
may also show a peculiar way of looking at objects out of the 
comer of their eyes. 

The prognosis is good, the condition clearing up in from a few 
wcelss to a few months. Treatment consists of proriding for the 
child an adequate amount of light by having him out of doors for 
several hours each day. Exposures to ultra-violet light and the 
administration of cod-liver oil will be indicated when there is 
evidence of rickets. 


Refusal of Food 

Refusal of food is a common complaint during the second year, 
when the child is getting on to solid food. In infants who 
aro still being reared on the bottle a sudden refusal to suck 
is generally due to some local condition in the mouth, such n-s 
stomatitis or tenderness of the gums from teething, which makes 
tbo act of sucking painful. 

Refusal of food after the period of u-eaning is generally the 
result of faulty management. Meal times should become jiist as 
much a part of a child’s routine as his bath or his bed-time, and 
ho should not bo given lb© opportunity of thinking that his 
appetite is a matter of interest. Young children understand a 
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great deal more of irhat is said about them than is generally 
realised, and they are also eery open to suggestion. The mother 
who constantly speaks in front of her cliild of bis bad appetite or 
capricious tastes, and who shoxrs obvious anxiety at his meal 
times, is making her task unnecessarily difficult by allonlng him 
to SCO that his behaviour is causing concern. It should bo 
unnecessary to coax a child to eat, and it is even worse^to cajole 
him by the promise of some special tit-bit if he will finish his 
meal, since this is a direct encouragement to him to be difficult. 
One often hears accounts of how an exasperated parent has 
attempted to force a child to eat by’ putting the food into his 
mouth, but the attempt Is usually futile as the child counters it 
by vomiting. Another difficult Uttlo person is the child who 
holds food in his mouth for half an hour or more, refusing to 
swallow it and eventually spitting it out, and neithec threats nor 
besecchings alter his determination- 
The prevention of these disorders lies in proper handling from 
the beginning. It is important to see that the meals are given at 
regular times, and that nothing is allowed between them. The 
diet must be a plain and vholesomo one, and the child should 
not be allowed to pick and choose only the sweetest — and often 
the least digestible — articles on the table. Generally speaking, 
there should be a healthy disregard of the child’s appetite, and 
if one meal is refused nothing else should bo olTered until the 
next meal. Mothers often mako the mistake of keeping the milk 
ration too high in order to safeguard the child’s nutrition ; after 
one year of age a junt of milk a day, including that used in' 
puddings, is ample, and it is often the ca-io that by cutting down 
the amount of fluid the appetite for solids is improved. There 
Is of counsQ no doubt that many clilldren have a real dislike of 
certain articles of diet, particularly the fat of meat and green 
vegetables. Dislikes of this sort should ho appreciated end 
such offending items should not bo offered, for the cliild’s taste 
for them will then develop all the sooner, and meanwhile their 
value in the diet canea.sily bo roplaocdby broths, other vegetable.*', 
or fruit. Some children have considerable difficulty in learning 
how to swallow solids, in which caso a trial should be made of 
fewling with cereal-milk feeds thickened to the consistency of a 
Btiff paste. 

The treatment of children who are difficult at meal times U 
often tedious, and in the more severe cases it Js generally 
wise to w?c«re the services of a trained ond understanding nurw 
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who can relieve the parents of all their responsibility at meal 
times. 

True anorexia nervosa, that is, an entire refusal of food leading 
to dangerous starvation, and emaciation, is rare, but instances 
have been recorded in older children. As a rule faulty manage- 
ment lies at the root of the trouble, and successful treatment 
generally depends on getting these children away from their 
homes and their parents, and sending them for several weeks to a 
convalescent home where they will meet witlv other children, 
and where their management will be in the hands of sympatlietic 
strangers. 


Pica, or Dirt-eating 

This curious habit is generally met with in children under six 
years of age. The story is tliat although the child’s appetite for 
ordinary food is poor, be has a morbid craving for such undesirable 
articles as wallpaper, coal, hair, earth, or raw vegetables. Almost 
always exaraination reveals evidence of chronic intestinal indi- 
gestion* such as a pasty complexion, furred tongue, unpleasant 
breath, abdominal distension, and the passage in the stools of 
undigested food with an excess of mucus. There may, too, be 
nervous disturbances such as outbursts of temper, night terrors, 
or enuresis. The perversion of appetite is as often the result of 
chrome indigestion os it is the cause ; at all events a history of 
indigestion often precedes tho onset of dirt-eating, and the 
habit is seldom cured until the digestion lias been improved. 

Treatment consists of having the child under such close 
observation that ho has no opportunity of indulging liis strange 
tastes, and this -will generally require the services of an energetic 
nannie. Tho treatment of tho digestive state will follow the 
lines already laid down on p. 109, and should include a diet 
>vsb\aV vajuriiuMU? .vivtV jiV 

alkaline tonic before meals, such aa a rhubarb and soda mixture. 
A change of air and surroundings is also of much value. 

-NaU Biting 

This is another common hobit, and is important inasmuch 
as it may help to maintain threadworm infection. Tho habit 
should bo checked by painting the nails with quinine or aloes 
paste, or the dentist may be asked to ht (v pad to the molar teeth 
BO as to prevent the jaws from bmg accurately opposed, without 
which nail biting cannot be sncoessfuUy performed. 
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DISTURBANCES OF SLEEP 
Sleeplessness" 

Sleeplessness is a fairly comition comjjlaint in chihlren of all 
ages. In infancy it is usaally associated with sjTnptonis of under- 
feeding or indigestion ; it must also bo remembered that at that 
age earache is particularly likely to give rise to screaming and 
restlessness at night-time. Tlvc irritation of teething also accounts 
sometimes for restlos.sne.ss at night. 

'In the older child various factors contribute to sleeplessness. 
Faulty training is often to blame. One cannot expect o young 
child to get to sleep quickly if the hour heforo bed-time lias been 
spent in riotous and e.xciting gomes. On the oHicr hand, an 
excess of sympathy for tlie child who cannot get to sleep may 
cosily lead l\im to think tlsat it is worth his while to stay awako— 
particularly if lie can persuade hts parent to lie down with him, 
or better still if by keeping awake he will bo transferred to his 
parent’s bed. Ufany small children will only slecj) when they 
take to bed with them some special fancy such as an old dolly or 
a treasured toddy bear, and If these %rliiin9 make for sleep they 
should be allowed. Otlier diildrcn beg to have their door 
slightly ajar, and, so long as they arc not in a ilraught, this should 
always bo allowed. Fear of the dark is easily implanted by a 
refusal to meet this simple request- 

The general health and hygiene of the child arc also important 
factors. Ilcdclothes should bo light, and largo enough to be 
tucked in comfortably. Tho Bleeping suit should preferably bo 
made of some open cellular material, and for tho healthy child a 
vest at night is unnecessary. In older children big suppers at bed- 
time often account for much disturbance of sleep. Cliocolates and 
sweets or biscuits at bed-time should not bo allowed, but if the 
child Ls thirsty a small ciip of milk and water can bo given. 
Such disturbances of health as con.stipation or chronic indigestion 
may ho an underlying factor, ami cnlargetl adenoids may cause 
much rcstles-sncss at night by obslrwctlng breathing. 

Tljc management of a diUd’s sleep on tho lines indicated 
above removes tho need for giving sedatives. MHieri sleeplessness 
has become so serious aS to interfere with health, a do«<o of chloral 
at bcd-limo can be used for a few nights, but there must also 
be a thorough overhaul of the chihVa management. 
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Night Terrors 

Niglit terrors are not uncommon in little children between the 
ages of two to six years. About an hour or so after the child has 
dropped asleep he sits up in bed crying and screaming or muttering 
to himself with obvious fright. During the attack the child 
stares ahead with unseeing eyes, and it may be several minutes 
before the mother or namiie is able to calm him or make liim 
recognise her. As the attack subsides the child will generally 
allow himself to be soothed back to sleep, and remembers nothing 
ofit next day. Occasionally .the attack is repeated more than 
once during the night, or they may recur for several nights in 
succession or only at Jong intervals. Rarely, similar attacks 
occur during the day-timo. Holt has pointed out that these 
attacks are often followed by the passage of a largo amount of 
pale urine. * 

Various causes contribute to night terrors. From the words 
which the child lets fall it may bo evident that he is living over 
again some action of the previous day, the action being twisted 
and misshapen into nightmare projK^rtions. As a rule there is 
some disturbance of health underlying the attacks, such ns over- 
loading the stomach at bed-time, indigestion, constipation, or 
na^o-pharyngeal obstruction, and these must be reckoned with 
when advising treatment. Other treatment should consist of a 
course of sedative drugs at night-time, and there Is nothing better 
than small doses of cfiloral and bromide — gr. 2i of each for a 
child of four or five years. If it can be arranged, it is as well 
for some adult to sleep in the child’s room for a few nights, and 
the child should sleep with his door open bo that his distress maj' 
be quickly heard. 


Somnambulism and Talking while Asleep 
Tljese are not uncommon in children of school age, and those 
affected are generally of a nervous type. Often tlie subject of 
conversation refers to scliool work, end the strain of competitive 
education, particularly of examinations, sometimes seems to be a 
determining factor. As in other disturbances of sleep, temporarj' 
irregularities of the general health may be associated with these 
symptoms, and must reoeivo appropriate treatment. Small doses 
of sedative drugs at night-tirao are indicated, and a rest from 
schooling is often advisable. 
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Habit Spasm (Tic) 

Habit spasms or tics arc one of the most common disorders 
of childhood. Tliey consist of frequently repeated movements 
wWch, although co-ordiimted, arc purposeless, such as blinking 
the eyes, twisting the mouth *to one side, or tossing the Jiead. 

The movements may take a great variety of forms. In roughly 
lialf the cases the muscles of the face are involved, the most 
common movementa being of a grimat^g sort, such as tightly 
screwing up the ej'es, raising the eyebrous, or pulling the nose 
and mouth to one side, but other parte of the body may be aflected. 
The arms are more likely to be involved than the legs. Shrugging 
of the shoulders is a frequent variety, while tricks of the fingers, 
stamping of the feet, or writhing of the whole body, are a few 
further examples from the almost innumerable forms which habit 
spaams may take, a rule the chiltl has only one habit movo' 
ment at a time, although after a few days or weeks it may bo 
replaced by another one, but at times a child may have multiple 
movements, sq that during the course of examination several 
different tics are seen. Tic movements cea.sedtming sleep and also 
if the attention is closely held, and will somotimes disappear so 
long ns the child is under observation. Certain tie movements 
have been dignified by spedal names. Tliero are the respiratory 
tics, in which the child may make frequent efforts to clear the 
throat, or perhaps is constantly sniffing or grunting. The “ tic 
convulsif” movements are widespread and violent, while the 
" psycliical tics ” consist of motor manifestntiona together with 
the production of impuLrivo sounds. In tills last form the child 
may continually repeat obscene words (coprolalia), or may imitate 
the remarks of those around. Not far removed from these 
children are those who suffer from obsessions ; for instance, they 
may feel compelled to walk only upon the divisions between 
pavement stones, or they must touch every lamp post, or mnst^ 
repeat the same action a certain number of times. 

Probably several factors underlio the production of habit 
spasms. Many of tlio children arc of .a highly strung, nervous 
temperament, which may also be exhibited in other w’ays, such 
as stammering and stuttering, or by irregularities of sleep. 
It may 1>e noted that habit spasms are most common between 
five and ten years of age, j'ears in which education begins to fill 
most of the day and often leaves the brain active at night. 
These are the years, loo, when children, having consolidated 
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the rapid growth of infancy, again grow rapidly, and it is m 
this “leggy “ stage that vanoas mamfeatations of physical and 
nervous exhaustion are most likely to appear, of -which habit 
spasms may be an example From the character of the move 
ments it is likely that some of them begm for a definite reason, 
such as gaping or screwing up the e^es to free a sticky eyehd, or 
tossing tlie head to shake the hair from the eyes It has already 
been pointed out how often chronic indigestion is accompanied 
by nervous disturbance, and m children with habit spasm there 
18 not infrequently evidence of a disordered alimentary function 
Diagnosis The dngnosis is in mewt cases a simple matter, 
the essential feature being the repetition of one or more 
movements, the history often going back forseveral months The 
most important condition from which ties must be distmgmshed 
IS chorea The movements of chorea are inco ordmato, are not 
confined to one group of muscles, and there is no obvious 
tendency to repetition of any one movement Sighing and 
interference ivith speech are common in oliorea, but not w habit 
spasm, and the choreic child has diCGcuity in grasping objects 
steadily, so that he is constantly dropping things and may be 
unable to feed himself These actions are performed normally 
by a child with habit spasm Chorea also is more common m 
girls while habit spasms affect the sexes equally Beal 
difficulty arises when the movements of chorea have never been 
anything but mild, but are said to have persisted for many 
months Observation of tliese cliildron inclines ono to think that 
although the movements may ha-vo been truly choreic in tho 
first place, they are no longer so but have become habitual 
Habitual chorea -would perhaps be a better term for them than 
rheumatic chorea, and from tho point of view of treatment they 
should be managed on the Unes indicated for habit spasm Tics 
must also be distinguished from tho rare condition of mjoclonus, 
which consists of the isolated contraction of individual muscles 

Prognosis Although habit spasms may last for months or 
years, and occasionally continue into adult life, thej do not of 
themselves interfere with health Unfortunately it often happens 
that the euro of one habit spasm is soon followed by the develop 
ment of another 

Treatment In the first place tho general health must bo raised 
to as bigli a level as possible by seeing tlmt tho child has a proper 
allowance of fresh air, daily cxerci^, and sufficient rest Such 
local causes of imtation as ejestram, dental canes, chronic 
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infection of the tonsils, constipation, or indigestion must bo 
dealt ■with. 

Kot uncommonly there are factors in the environment and home 
management which affect these children adversely, and then little 
progress will be made until a period of convale.scenco for two 
or three months can be arranged in the country or at the seaside. 
It is of little use sending thesMJ children away with their parents, 
for they need a complete change. Prolonged rest in bed, which 
is so C'^.oential in the treatment of chorea, Is iinneccissary in habit 
spasm, and os soon ns these cliildrcn arc away they should be 
allowed to nin about out of doors os much as possible. If schooling 
is thought to 1)6 exerting a bad effect, a period of freedom from 
lessons for a term should be advised, but othenvise, and especially 
if the child is to be treated at borne, schooling should continue, 
because separation of the child from his school-fellows may leave 
him nith little to iriiorcst himself, and the habit may become all 
the more deeply ingrained. School authorities often fear that 
other children may copy the movements, but thb seldom hapixms. 

Drugs play but a small part. A dose of B or 10 drops of Easton’s 
syhip in a tcaspoonful of nater after meals has sometimes seemed 
useful, and when the movements are associated with physical 
and nervous c.xhatistion a combination of pbenazonc and arsenic 
is beneficial. For a child of six years a suitable mixture would 
bo: phenazone gr. 3 ; liquor arsonicahs m. IJ : sjTup of ginger 
m. 10; chloroform water to 1 tcaspoonful. 

Disorders of Speech 

Jlost infants can make such simple sounds as " Mum Miim "and 
“ Dad Dad ” by the end of the first year, and the use of simple 
words and the stringing together of two or three words into little 
sentences la os a rule accatnplishcd towards the end of the second 
year. Backwardness in talking sliould not bo reckoned with 
until the child has failed to produce any words at two years of age. 

Delay in talking may arise from various caxises, but it may l>e 
mentioned here that one of the least common is tongue-tie. One 
of the most frequent cnascs is deafness, for speech is only acquired 
after the child has learned to interpret the sound of the spoken 
word, and absolute deafness will bad' to complete tlumbness. 
The lesser degrees of deafness not only cause delay in talking, 
but may make the child speak his words Indistinctly, because he 
only hears them imperfectly. Tims ho may clip off the ends of 
his words ns in saying ca for cat, or <l6y for dolly. A history 
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of otorrhcea will at once give a clue to the cause of lateness in 
talking, or iho hearing may bo imperfect because of Eustachian 
obstniction caused by such conditions ns nasal catarrh or 
hypertrophied adenoids. Deafness in a young child may also 
be of central origin, as for instance after post-basic meningitis, 
and because the deafness in these cases is generally severe the 
child is lilcely to remain mute. 

The next most likely cause of delayed speech is mental 
deficiency. There will generally be other traits by which this may 
be recognised, such as lateness in walking, difliculty in. acquiring 
habits of cleanliness, or lack of interest in surrounding objects. 
Some degree of speech is, however, eventually acquired in all 
but the most severe cases of idiocy. Distortions of speech are 
likely, and n’ords may be so mispronounced that only th 05 e in 
constant contact wth the child can glean any sense from them. 
Distortion of words is common enough in the early vocabtdary 
of normal children, hut this seldom lasts more than a year or two. 
The mentally defective child may, however, continue his baby 
language for several years. 

Congenital aphasia is forttmately rare, but must be remembered 
as a possible cause of delayed talking and of unintelligible jargon. 
The most common form is congeiutal word-deafness, in which w'ith 
a normal auditory apparatus the children ore unable to interpret 
what they hear, although, curiously enough, they may be able to 
understand and be interested in otlier sounds such as a whistle or 
a tune. Being unable to understand what is said to them, these 
children often seem oblivious of remarks made to them, and are 
likcl3' to be dubbed as mentally defective, the true nature of 
their condition being overlooked ; actually, however, they are 
not mentallj' backward, and by assiduous training directed 
toward cultivating their visual-perceptive centres instead of their 
auditory-perceptive centres they can be taught to lip-read, and 
so to interpret the meaning of what they eeo. 

Congenital word-blindness may also be mentioned here. In 
tliis case the child cannot interpret what ho sees although ho is 
able to understand the spoken w'ord quite ^^•ell. Talking is not 
interfered witli, but the child is unable to read. Tliis defect ' 
may bo mistaken for mental deficiency, or wrongly attributed to 
some error of refraction. Much may be accomplished for these 
children by specialised training, making the aaditorj'-perceptive 
and touch-perceptive centres take over tho work of the visual 
perceptive centres, ' 
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Occasionally failure to talk may simply bo an oddity of 
behaviour. The child may then appear to take no notice ’S’hen 
he is addressed nor make any effort to answer. Ho may be like 
this to strangers — while he will converse normally u'ith his 
parents. Such children are sometimes precocious in other ways, 
but more often os they grow* up it is realised that they are 
mentally belo^v the normal and they may be passionate, obstinate, 
and dinicult to handle. Befusal to talk is also part of the stock- 
in-trade of the " negative ** child ; the repeated efforts of the 
parents to encourage him to speak simply drive Lira further 
into a determined silence. Usually these children can speak 
quite well, and having failed to say anything for several weeks 
may suddenly astound the household by making some apt 
remark. 

Loss of speech after it has liecn acquired may be duo to various 
causes. The onset of deafness in the early years, when speech 
is still a hesitating affair, may cause the child to forget w’hat wonls 
ho has learned and may lead to dumbness, and special methods 
of training may then bo necessary to rc-educato the power of 
speech. Aphonia is abo an occasional manifestation of rhcumatlo 
chorea, but the speech invariably returns after a few weeks as 
the chorea passes off. Instances of complete loss of speech for 
hours or days after shocks or frights have been recorded in 
nervous children. 

Stuttering (Stammering). This is due to an inco-ordination of 
theTariou.s muscles concerned in speech, ond results in a staccato 
repetition of the first letter or syllabic of a word, or ot times 
in a complete failure to get out any sound for a few second.'?. 
The inco-ordination may affect the diaphragm and muscles of 
respiration, producing an irregular flow of air ; or the masclcs of 
the larynx, jialato, tongue, and lips may bo involved, leading to 
difficulty in saying the consonants and vowels produced by these • 
different structures. 

Stutt-ori/ig is more frequent in boys tksa in giris. It is most 
common at about six years, at a time when other nervous dis- 
turbances are also common, and the cliildrcn are generally of a 
highly strung, excitable type. The condition is worse under 
the stress of nervousness or shyness, while over-cagerncss to talk, 
and talking too rapidly, arc often important factors. A rather 
similar condition is to be seen in younger children when they 
attempt to talk after a severe bout of ciying. Occa.?ionalIy a 
child begins to stutter after municking another child. Stuttering 
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often clears up spontaneously alter two or three weeks, and a child 
may have several separate bouts of it If the condition lasts for 
more than a month, the child should be taken properly m hand m 
order to get nd of the habit os soon as possible 

The first point m the management most be a thorough 
overhaul of the child's general health, and the daily routine 
must be modified so as to curtail excitement and nmumise 
fatigue At times a change at the seaside combined with some 
tome may be all that is required The breathing is so 
often at fault that a course of breathing exercises is generally 
invaluable, for the child must be taught to fill his lungs before 
trying to speak He mast also be taught to speak slowly and 
qimlly, and must be given to understand that there is 
no need for iiurry When the speech breaks down into stammonng 
the child should stop the sentence and be made to pause and 
breathe slonly before starting off agam It is often a good plan 
to got these children to read out aloud, or m severe instances 
to sing their sentences, sine© singing automatically demands 
deep and steady breathing Bad stutterers are often able to 
smg v-nthout difficulty 

Idioglossia Comment has already been made on the distortion of 
nordsm baby language — for instance, a child may pronounce the 
word garden as " duddcn ' — and thatin mentally defective ohildron 
this may persist into later childhood Occasionally it is met n ith 
in children who are otherwise very intelhgent, and almost every 
u ord maj be so distorted that the child seems to speak a language 
of his own This is termed “ idioglossia " Tliese children under 
stand ordinary language perfectly, and although their oivn speech 
may ho incomprehensible to others, it is sensible enough to them 
Guthne,^ in the following words, baa attributed idioglos'^ia to a 
peculiar defect of hearing "The defect seems to ho one of 
audition Without being deaf m tho ordinary sense, the patient 
IS unable to ihscnminat© between sounds His bearing does not 
detect any difference between lus oivn jargon and w orda correctly 
spoken In favour of the view that idioglossia is primanl^ a 
fault in audition, analogous to colour bbndness, is tho fact that 
m typical cases there is complete absence of an ear for music ” 

Tho correction of idioglossia calls for prolonged and special 
training A useful method is for the teacher and child to 
pronounce the words in front of a mirror so that the child maj 

‘ Leon&nl Guthtw Disease ot ChiWjwi,’ Lt Oamxl DatU-n »«il TliursHpld, 
1913, p 73S. 
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cratch himself repeating the movements. By employing the 
visual centres in this way, with patience and perseverance a. 
proper mode of speech can he inculcated. 

Enuresis (fncontlnence of Urine) 

Incontinence of urine is one of the most common functional 
di.sorders of childhood, and probably none causes more \votTj' to 
the cliild, the parents, and the doctor. Functional incontinence 
of xirine is, aa & rule, confined to the hours of sleep, and those 
children who also wet tliemselvea by day have gcncrallj’ suffered 
for n longer time from nocturnal enuresis. 

The majority of children Jeam clean habits before they are two 
jears old, and even if w'otting continues after this it is apt to be 
looked upon as a mere matter of nursery training, so that medical 
advice is not as a rule sought until after three years of age, and 
most cases arc brought between five and ten years. In fully half of 
the coses the hbtory ehons that the bcd>\vetting has persisted 
from infancy. Ih others, the bed-wetting has dated from n variety 
of causes of w'hich some, such as the infectious fevers, have 
lowered the child’s health and thereby made nen’ous disorders 
of one sort and another more likely, while others, such as frights 
or injuries, have produced a sufficient psychical commotion to 
start off the complaint. Fortunately, ns self-confidenco beeoniM 
more established in the later years of cliildliood, the majority of 
bed'Wetters undergo a spontaneous recovery. 

The incidence of enuresis varies with both age and environment. 
The author's enquiry among several largo residential homes for 
Boor Law children — with a totol of over 5,000 children — showed 
the incidence between the oges of five and ten years to l>o 
approximately 5 fwr cent. Roughly 3 hoys were affected for 
every 2 girb. 

"When dealing \rith a child brought on account of enurc-sb, 
organic causes for the complainlt rauat first of all bo excluded. 
Enuresis may Iks an early Byinptom of diabetes mellitus, and is 
nbo likely to be present in chronic interstitial nephritis, and in 
the rare condition of diabetes insipidus. 'The characters of the 
urine, together with a thorough examination of the child, should 
serve to separate these organic causes. Occasionally incontiuerico 
U accompanied by a persistently pali>ahle bladder, which is always 
euro evidence of soma underlying organic condition, causing 
obstruction to the flow from the bladder, such as the presence of 
mucosal valves in the urethra. Examination should also be made 
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forsacralsjMna bifida or spina bifida occulta, for tbese, by causing 
a neuromuscular inco-ordination at the neck of the bladder, 
may account for incontinence. 

In the functional bed-u'etter the urine rarely shou-s any 
abnormality to account for the condition. Hyper-acidity of 
the urine has been blamed, but is more likely to produce fre- 
■quency of micturition than incontinence, and in any case the 
excessive acidity can easily be reduced with pota.ssium citrate. 
In tho same way the presence of uric acid or oxalate crystals 
should bo treated by giving alkaline diuretics. Tho presence of 
pus in tho urine indicates that the incontinence is but a symptom 
of some underlying organic disease of the urinarj' tract. It 
has been shown that in some cases tho output of urine during 
the night exceeds the amount produced during the day, uhich is, 
of course, the reverse of normal. 

Various factors play their part in contributing to the per- 
sistence of bed-wetting. Many of the children are intelligent 
enough to be made intensely miserable by the repetition of their 
nightly misfortune, and the reproach of their parents, •\^ith 
alternate scoldings and pleadings for better behaviour, makes the 
menace of a wet bed something to be dreaded. The child may 
conceal Ids ^rretched feelings by a show of bravado to the whole 
affair, but his anxiety is none the less real. Punishment for these 
children is generally worse than useless, for it increases their 
anxiety over tho condition instead of encouraging self-confidence 
in their ability to keep their bed dry. It is a striking fact bow 
almost invariably tljo enuresis stops when tliese childreji are 
taken into hospital, although when they return home the wetting 
only too often starts again. 

Tho incontinent child sometime-s exhibits other nenmus 
traits’ such as habit spasms, stuttering, and so forth, but many 
children with this unfortunate habit are in other re8j)cct.s quite 
normal. As an entirely tliffercnt proposition one also meets with 
bed-wetting among children of low intelligence. The early 
training of these children is more arduous than 5n normal chil<lren, 
and greater watchfulness is needed to inculcate habits of clean- 
liness. Some of these children fail to appreciate any discomfort 
from their wet bed, while others are too lazy to bother about 
getting out ajt night. 

Variou.s sources of local irritation may play a part in keeping 
upenuresis. Threadv^ormsareoften associated with bed-wetting, 
although whether they operate merely by produch^ perineal 
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irritation at nigiit-timo eeems doubtful, for it is at least as 
likely that the catarrhal state of the bowel, of which the worms 
stand as evidence, promotes a state of nervous exhaustion and 
80 makes it more difficult for the child to maintaiiv a proper 
nervous control of the bladder. Constipation is another con- 
dition which often requires attention before the enuresis can be 
overcome. In. other cases septic tonsils and adenoids or the 
irritation of carious teeth may be contributor}' factors. Occasion- 
ally the history shows that the child is having indigestible suppers 
or long drinks before going to Led. It has recently been suggested 
that enuresis may result from the child's hypersensitivity to the 
material of his bedding, and that good results may follow the 
substitution of the feather pillow and horsehair mattress by 
bedding stuffed with a vegetable fibre (Bray). Certainly when 
enuresis accompanies other allergic conditions such ns asthma 
or bay-fever, improvement in these is often followed by a dis- 
appearance of the bcd-wettuig. 

Treatment. Although certain routine meastwes must be applied 
to most cases, such os restricting the Iluid intake and rousing 
the child at night to pass water, there is no method which can be 
entirely relied upon, and each case requires a careful analysis 
before the exact method of treatment is decided. 

Particular care must be given to improving tho general health 
where that is at fault. The daily management of the child must 
bo regularised, meals must be at defiiute times, and tho lost meat 
should be at tea-time. The diet should be an easily digestible 
one, and iluid should only bo taken with meals, no drinks being 
given after ten. Such local conditions os constipation, thread- 
worms, vulvitis, or balanitis must bo treated. It is important 
to see that tho bladder is properly emptied at bed-time. Not 
infrequently tho chdd is found to be ivet witlUn an hour of getting 
into bed, and in that case ho must be encouraged to micturate 
more effectively at bed-time, ond it may bo necesaar}' to get him 
up after hair an hour to repeat the proces.s. Jlore often wetting 
occurs later in tho m'glit, and the child should then bo h'ftcd out 
at 10 o’clock. It is important that when tho cliild is lifted he 
should be thoroughly roused, so as to realise the purpose forwhich 
be is being wakened, for if he remains drowsy he may only incom- 
pletely evacuate his bladder. Young children should not, as a 
rtde, be roused again, but if tho habit persists into late cliildhood 
it may he necessary for the child to get up again at almut 2 a.m. 
for a few weeks before the habit can bo broken. 
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Tliere is no doubt that in older children there w a strong 
psychological side in treatment, and it ts essential to get the 
right atmosphere into the home Scoldings Bliould be tabooed, 
and it IS equally harmful for tho parents frequently to lament over 
the child’s shortcomings in his presence The attitude should bo 
one of reassurance, and confidence in Ins ultimate recoierj It 
IS better to praise a dry night and to leave unremarked a failure 
So long as a cluld is made to feel ashamed and inferior to his 
felloAvs, uhich may easily happen at boarding school so long will 
his misfortunea continue It is often clear that a child has lost 
confidence in his poecr to be drj, and tho doctor is usually in 
the best position to restore his confidence by talking to Inm in a 
sjmpathetic and reassuring way A different attitude may be 
required for cJiiJdren uho are mentally backward It is often 
necessarj to offer some sort of bribe to these children to make 
them realise that it is ■worth their while totr> to be dry at night , 
others w ill sometimes respond if it is put to tliem m a comiietitivo 
■w ay, such as by Ictticg them nng on a calendar the dates of tho 
Urj' nights 

Itia doubtful if simple plumosis is a cause Enurc«is sometimes 
ceases after circumnsion, but the ojxiration is no p<anacea , indeed, 
It often has no effect, and therefore should not be advised unless 
there is some evideoco of preputial irritation When it has 
seemed that tho capacity of the bladder a, luiusually small so 
that in addition to enuresis the child is frequently pa'^sing small 
amounts of urine during the day, improvement has followed a 
gradual distention of tho bladder with fluid given slowly by 
catheter 

Various drugs have been recommendcii, but none arc likely to 
help unless the general roanageroent outlined above is adhered to 
Tlie most popular is bcUadonna, but to be useful it must bo given 
m Ifuye do'ies The init leJ iJnso abonld be to i! of the iTOCturo 
three times daily, and tho dose should bo mcrea‘!ed by m 2J every 
fifth day until as much as thirty or forty drops are being taken, 
or until tho enuresis checks 'i^Tien that happens tho maximum 
<lo«e slioiild be continued for a fortnight and tlien be gradually 
reduced by m 2i each week, the whole course taking about three 
months Symptoms of intolcmnco to belladonna, such os flush 
mg of the face, a scarlatimform rasli, dilatation of the pupils and 
diplopia, or noisi debnum, will call for a reduction m tho doso 
Another drug winch has somotimcs seemed useful is ergot, of 
which tho liquid extract may be combined with belladonna 
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giving the same close of cacli, and increasing them both togctlier. 
Strychnine (two or three drops of the tinctiiro of nux vomica) 
is al'io worth a trial in combination with the previous drugs. 

Epliedrinc hydrochloride is sometimes successful, but there is 
no means of deciding which children it may help. It should he 
given at bedtime, beginning with | gr. and increasing by | gr. 
every fourth or fifth night until 2 gr. is being taken. If by then 
the enuresis is not responding, the drug shotiicl be discontinued, 
but should the bed-^^e^ting cease the dose should be gradually 
reduced in the same na}’ that it was increased. Signs of 
intolerance, such as excitement or nightmares, would contra* 
indicate its use. 

Treatment with thjToid extract has its advocates, but in the 
author's experience it has been disappointing. It is likely 
enough that children who lack thyroid from birth will be late in 
acquiring control of the bladder, just as they aro late in learning 
other tilings, hut the enuresis is due to their mental bncinvardnesa, 
and is comparable with the enuresis that keeps company with 
mental defect from other causes. It cannot bo said that the 
majority of enurctic children show other clinical evidence of lack 
of thyroid; in fact, apart from their enuresis they are usually 
nonnal, both mentally and phpically. 

Diurnal enuresis is generally accompntued by nocturnal bed* 
wetting, but is much less common. It should bo treated along 
the same lines, and in addition it is often a good plan to make the 
children pass urine at regular intervais during tlie day. During 
the first ^Ycek they should be sent to miclurato every hour, in 
tlio next week every two hours, and no on, the interv'nl being 
gradually increa.«icd until they can hold their water for four hours 
at a stretch. 


Incontinence of Fecccs 

Incontinence of fieccs may arise from organic diseasc.s uflecting 
the nervous nicchantsm of the lower Iwwe!, such for example as 
spina bifida, caric-s of the lumbar vertebra.*, or myelitis. It is 
also not uncommon in mental deficiency. Incontinence of fieccs 
is, however, more frequently met with without organic cause, 
and is in fact comparoblo to functional incontinence of urine, 
with which it is often associated. It diiTers, however, in that it 
occurs more frequently by day than by night, and a.s a rule docs 
not date from infancy, but is acquired come time later. It may 
follow debilitating iUnesscs such os measles or whooping-cough, 
and it occasionally arises in children with chronio indigeslion, 
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the stools being undigested and containing an excess of mucus. 
JDsmanagement at home seems to account for some cases, at all 
events the trouble often disappears as soon as the child is taken 
into hospital. In other cases chronic constipation is the under* 
lying factor, the child seeming to be unconscious of uhat is 
escaping from the overloaded and distended rectum. 

Treatment. The genera! health nee<ls to be at as high a 
standard as possible, and the diet must be easily digestible, with 
avoidance of foods that are likely to leave ariy buUcy residue. 
Of drugs, opium is by far the most useful, and generally stops the 
liabit in a few days. It may b« given as Dover's powder, the 
dose to a child of six years being 2 gr. twnce a day for a few days. 
Other roeastires, such as injecting sclerosing fluids into the ■j>eri- 
anal tissues, or the local use of a cautery, are both painful and 
unnecessary. When constipation is the cause, it is best dealt 
with by repeated enemata, 

Mastorbatlon 

Although masturbation may occur at any age in childhood, it 
is most often met with in the first two years, and is thou more 
common in girls. In later childhood it becomes more freqtient 
in boys. 

In infanc}' the habit is performed in various ways, usually by 
crossing the thighs and working them one against the other, or 
alternately bending and straightening the thighs, or sliding the 
buttocks fonvards and backwards on the edge of a chair, or by 
rubbing the perineum against any projecting piece of furniture. 
The bands are not, a.s a rule, used in the act until some years 
later. During tho performance the infant has an expre.ssion of 
concentration, becomes red in tbc face, strongly resents any 
attempt at interference, and aftenvards may seem pale and 
exhausted. It must bo remembered that many infants practise 
other sorts of habitual movements whicli may at first have 
tho appearance of masturbation, but they are not accompaiued 
by a flushing of tlie face nor followed by exhaustion, and are, 
in fact, harmless. For instance, young children will some- 
times rock their bodies to and fro for long periods, others 
ivhen Ijing down will repeate<lly arch tho body off the bed. A.s 
tho infant grows older and finda more and more to occupy liis 
mind thc«o movements tend to disappear. 

Slnfiturbation not unnatumUy alarms and tlistresses the patents, 
for they fear that their child is sexually prccoeioits or in some way 
abnormal. It should bo pointed out to them that thi.s w not 
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the case, and that the habit ot that age has no p.articular moral 
stigma attaching to it, but is to be regarded in much the same 
light as other objectionable habits like spitting or nail biting. 
On tiie other hand, there is no dmibt that the child finds tlie habit 
a pleasurable one, and is not likely to abandon it unless nctivTJ 
measures are taken. 

In undertaking treatment it is essential that the mother should 
sec the iiabit in its proper light, for tlic responsibility of checking 
it nill devolve on her. Tliis she must do firndy every time the 
child tries to perform the net, but without showing apprehension 
or distress. At first this will inowtably lead to severe tussles, 
from which the mother must always emerge tho victor. Itean- 
while, as far as possible, the child’s attention should bo diverted 
to toys ami other interests. In older children it is of the greatest 
importance that a frank and openattitndc towards the habit should 
ho presen'ed, otherwise tho child is likely to continue the practice in 
privacy, which ot once adds to tho difficulty of putting an end toit, 

Any source of local Irritation must receive attention. The 
prei-enee of worms should always be susi>ccted, and even if the 
history of them is denied it is worth uhilo giving a vermifuge. 
Constipation is oL^o at times n factor. In little girls there is 
often some degree of vulvitis, which may l>o enough to give ri«e 
to slight local discharge, or may be indicotcfl by a reddened and 
sore perineum, and in these circumstances the child should be 
given warm hip-haths twice o day. One of tho best solutions is 
potassium permanganate, adding enough crystals to the bath to 
make the water bright pink ; or a weak iodino bath may be used, 
allowing an ounce of tinct. iodi. to 2 gallons. In boys, the 
prepuce may bo tight and adherent, or there may be some balanitis 
which would bo on indication for circumcision, hut unless some 
such local condition is present the operation should not bo under- 
taken, as it may not bo curative, and indeed, b}' allowing the 
sensitive gbins to be continually exposed, it may cause tho habit 
to become more deeply engrained. 

In infants some methoil of mechanical restraint is often heli»fuli 
but sliould not ho u«ed in older children, as it draws too much 
attention to the condition. Thigh rubbing may lie prevented 
by the wearing of broad garters high up the thigli wth a thick 
pad on the inner side to prevent the thighs from lieing brought 
together, or the thigh-s may bo kept apart by a short bar con- 
nerting rings round each A romhination of Mlndonna 

and tho bromides sometimes gives satisfactory results. Liquid 
extract of salix nigra, a drug which is used ns a se.xual 
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sedative, is sometimes of help in those cases, and may be given in 
doses of 5 m . ter die to a child of one or two yeara. 

Hysteria 

Hysteria is uncommon in diildhood, and seldom occurs under 
Bve years of age, but from then onwards the incidence gradually 
increases. The youngest instance observed by the author was 
a little girl aged three and a half, who for two months after an 
attaclc of jaundice had been unable to wallc properly, but 
dragged the left foot along as though it were a dead thing. 
This curious gait was somewhat incomtant, and became worse 
wJjen she was being watcherl. Persuasion by massage and 
exercises led to a rapid recovery. 

Hysteria in children shows certain differences as compared 
witli adults. The preponderance in females is less striking, 
althougli girLi are more often affected 
than boys. The hysterical manifesta* 
tions aro generally more simple in 
character, and are likely to be con- 
fined to one portion of the body, such 
08 an atm or leg, and are for the 
most part restricted to such motor 
phenomena os paralysis or abnormal 
movement.^. The gait is particularly 
likely to be affected, Often tbe onset 
date.*? from some illness, or may begin 
after some shock or fright, while 
occjisionally tbe hysterical condition 
is super-added to some organic 
disease. 

TIjc follouing cases servo to illus- 
trate JWW3S' of tJwise feaiUFeff. 

(1) A girl of ten years was brought 
because she was unable to raise her 
right arm or use Jier right liand. Tliis 
had been so since an attack of chorea 
five months previously. During ex- 
amination she was found to be able to riQ. 89. Hoy aigcti »cv«i 
grasp strongly irith tlio right hand. S.‘"” 

After the application of nuld Faradbm 

to the right arm for a minute or two she was able to perform every 
movement quite normally. 
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(2) A Httle girl aged five years had attack.^ everj' few minutes 
in which she lieW her right arm iir front of her face, and often 
managed to knock something over. When the right arm mva tied 
to her side, the left arm took on tlie movements. 

(3) A girl aged twelve ycarswosbrought because of her inability 
to bit up or walk since an attack of measles nine weeks previously. 
In hospital the night nurse reported that the child often sat up in 
her sleep. She nas an odd child, frequently going off into 
hysterical giggles durujg the day, but under supervision she was 
soon able to sit up and walk and run. 

(4) A girl aged ten and a half years was brought because of her 
unusual gait. After every few steps she would suddenly flex her 
left hip, raising the left foot high off the ground and swajing as 
if about to fall, which, however, she always just avoided. She 
was a restless, excitable child, and when spoken to would twist 
her body, clasp her hands ami draw up her legs. Slie rapidly 
recovered on a course of bromide and valerian. 

(5) A boy aged nine ycars'had for three \vccks been unable to 
walk or l»entl his hack. There' was no tendenioss of the ejdne, nor 
evidence of organic dLscase. Ho made no progres-s in hospital 
until it was suggested that recovery' would lead to his discharge 
home ; whereupon recovery was immediate. 

Another form of motor hysteria sometimes seen in cluldhuod is 
contracture of a joint, usually the knee, w hich may bo so acutely 
flexed that the sole of the foot presses against the buttock, or may 
bo rigidly extended. Any attempt to move the joint causes 
pain, and the contracture is best relieved under an amesthetic. 
The limb should then bo fixcil in a splint or planter for two or 
three days, to prevent any recurrence. Hysterical flexion of the 
hip, or sjiasm of the elbow or fingers, may also occur. 

Hysterical comniWoiis are lcs.s common in children than in 
adults. They are to bo distiiiguisherl from epileptic fits in tliot 
consciousness is not lost, the aphinctcre are not relaxed, the tongue 
is not bitten, the reflexes arc normal, the colour remains good, 
and close observation often leaves no doubt that tlio child is 
out to attract attention. Ixsw oAcii sensory symptoms such as 
anas.sthcsia of glove and stocking distribution arise. Other 
manifestations are hysterical crying ami screaming, attacks of 
mutism, and tight closure of one or both eyes. 

Hysterical vomiting « also a rarity in cbihlluioil . Tlie follosring 
case suggests that it may sometimes be fuuntlcd upon some organic 
condition. Agirl, elet'cn years old, had suffered for eight months 
from vomiting, either during or Immediately after meals. X-ray 
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examination showed evidence of cardiospasm wth dilatation of 
the CESophagus. She was a thin, xinhappy child, and in hospital 
was treated by the passage daily of meroury-filled cesophageal 
bougies — a treatment whicli she strongly disliked — and her 
weight remained stationary. It was then noticed that her palate 
was completely anrcsthetic, and so tho treatment was stopped, 
the bougies were discarded, and she \en8 made to sniff a little 
salt and water up her nose before meals, being told that this 
would stop her vomiting and that she could then go homo. 
Her vomiting stopped at once, and in the next six weeks she gained 
26 lbs. in weight. An X-ray examination nt the end of that time 
showed no change in the dilatation of the cesojihagus. 

Diagnosis. The diagnosis of hysteria is one that must ahcaj-s 
bo made Avith caution, and never until a most thorough eearcli 
for organic disease ha.s been undertaken. Hysterical manifesta- 
tions in children generally present some bizarre or contradictory 
feature which distinguishes them from orgonic conditions — tho 
cases just described iliustrate this quite well. Although ^vith 
the aid of suggestion recovery can as a rule bo speedily brought 
about, relapses may occur or some fresh form of hysteria may 
appear at a later date. 

Treatment. Except m the mildest cases, which can be quickly 
cured by some simple method of suggestion, it is generally wisest 
to admit the.9e children to a hospital or nursing homo, where they 
will be away from their home environmont and will be under tho 
caio of skilled nurses. Tho handling of tho child needs to bo 
firm, but vigorous coercion or harshness is quite unnecessary. 
Suggestion as a means of treatment can be applied more easily 
to children than to adults, ond massage, passive movements, 
and particularly a weak Farodic current are useful atljuncts to 
suggestion. Tho child should not be allowed to regard himself as 
an invalid, and drugs aro seldom required, but small dose-s of 
vttferian such ns m. ffof the ammomated tfnctnre, corafixned with 
bromides, are sometimes useful, largely ns a means of suggestion. 
After recovery, a few weeks of convalescence at tho seasido 
should precede the return home. 



CHAPTER XXII 
MENTAL DEFICIENCY 

Mektal deficiency may arise fron\ many causes ami may 
apjiear in varying degrees, ranging from the most pevero types of 
idiocy up to children who, in manj' resiiocts, uoiild pass for 
normal, hut at Bchool are alow to leam ami soon lag n class or 
two liehind their feliowa. The legal clabsification (Mental 
Deficiency Act, 1927) recogniica as "idiots” tliosc who, by 
reason of their mental deficiency, are unable to guard themscUTS 
against common phiTiienl dangers. “ Imbeciles ” arc those who 
cannot manage tlicmhclves or their affairs, hut may bo capable 
of eimplo employment. *' Fccblo*mindcd ” jiersons are tho9o 
who need constant eu{)crvi«ion, and in childhood are unable to 
Ijenofit properly from Instruction In onlinary schools. As a 
separate class arc the “ moral defectives,” who, for the sake of 
tho rest of the community, require special suj>en*ision and 
control. 

Roughly tMO'tliirds of the cases of mental defect fall into 
rccognisaidc clinical groupings, such ns Iho cretin, inongol, 
mierocephalJc. and so on. The remainder are grouped together 
under the title of primary amentia, a group which comprises all 
those cases in which there is no obWous reason for tho back* 
wardnesa, nor do the children iiear any physical stigma which 
would warrant their being placed in a sep.arnlo class, Tlie group 
is hctcrogeneoiH, of pre-natal origin, ami proliably contains 
various types m yet not sorted out. AU degrees of hackw nrdnesa 
may bo met with in this group, from mere dullnc^ with nothing 
in tho child’s ajqwaranco to make ono susjiect retardation, to 
chilflren who arc obviously idiots, and it Ijeeomca at once clear 
that there can be no uniform prognosb apjdicablo to the whole 
of this group, nor any ono standard method of treatment. Each 
case must bo jmlgod on its ovm merits, and treatment adri'-cd 
ncconliugly. 

In addition to primary amentia, the following types of back- 
wardnos may also be recognr^d : — 
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Mongol. 

Cretin. 

^licrocephalic. 

usually associated .ith spastic dlple,ia. 

Epileptic dementia. 

Epiloia (tuberose sclerosis). 

Post-encephalitic. 

Syphilitic dementia. 

Eamilial cerebral degenerations . 

Amaurotic family idiocy. 

Cerebromacular dcgeneratiou- 


Schildcr’s disease. -t,.,! ....jer tlicir appropriate 

It has commonly been held that » .leficiency, and m an 

a strong influence jeSivc children resident in 

analysis ' of over 2,000 “*j“eL„ess or of epilepsy 

mental hospitals a . ,i.. hall the cases. But the 

among the relatives was fo""'' " ? ^j^ero to he in mental 
analysis was based on , Yantai defect ns met with 

institutions, and is not a fair „f mental defee 

in hospital or private practice J ti,„ familial cerehral 

of undouhtcdly hereditary < p ^ „f 

degenerations, .jcroimthic inlieritance may ata 

mentally defective ohildien. * primary amentia, hut 

play a part in 1 "'“™“!’’ “»• "SS of these children are generally 
is unproven ; certainly the p Thomson - shpu 

nomialcnongh. The figurra o j ti,ird of the total 

that these forms of dementia eonstituto only 

numher of hackward . rt and another occur in 

Just as congenital defor.m^-;;Jo--^;P^,_ 

undue proportion in the iirs deficiency sboii' a special 

the analyL uf StiU,» do« f ""Ser than can !» 

prech’lcction for the first horn, nlueh m gr 

„ , .• Mmutly tx^ientcinkl™,” W. vW.. 

‘ Shutllr>voflh nnd I oy*; ' ,934 f . 5 S 4 . 

» McNcH. C.. Dfii. 1^3 ’ *•’ 

*SU\\.C..V..lAJn»l. 1927. »»., 79^- 
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accounted for by the special liability of primoe gravida! to a 
dilTicuIfc or prolonged labour. An exception to this gencrab'aation 
must be made for mongols, who tend to appear lower in the 
family tree. 

Whether the ago of the parents lias any influence on the likeli- 
hood of their offspring lx!ii>g backward is difficult to assess. Tlie 
mother’s ago at tlie time of birth of congenital!}’ deformed 
children is over, rather than under, thirty yearn, and one’s 
imprecision is that the parents of mentally defective children also 
tend to bo in the second half of their reproductive period, 'fho 
consanguinity of parents also exerts an adverse influenw, 
especinll}' if there is any hercditaiy neuropathic taint in the family. 

The influence of sj’plulis and alcoholism in the parents has 
given rise to diiTrHe opinions, but in this country the incidence 
of these two conditions is on the wane, and so their significance 
in the etiology of mental defect is becoming less important. It 
is, of course, known tliat congenitalayphiliscan produce definite 
degenerate lesions in the childa brain, but it is very doubtful 
whether parental s}7)hilis con exert any other direct influence on 
the child's mind. That alcohol has a definite effect on the higher 
centres of the nervous system is common kjmwledge, and it w ould 
be reasonable to ox{>cct alcoholism in the pregnant w oman to have 
an injurious effect on the young nervous system of the fcctas, and it 
Is likely that matcrnul alcoholism is more harmful than alcoholbni 
in the father, llic general health of the mother during her 
pregnancy is ab.o a factor to be reckoned with. It is certainly 
common enough for the motlier to attribute the comlition of 
her offspring to some dlncjns or shock or fright sustained during 
pregnancy. It is known that certain acute infections (smalipox, 
measles, etc.) may bo transmitted through the placenta to the 
foetus, and it i.s not improbable that these and other acute illnes.«ie.s 
of the motlier may damage tlie delicate nervomi system of her 
unborn cUihl. 

diagnosis. As a general rule mental defic iency is not likely to 
1)0 suspected until several months after birth, and then only 
becaiL«e the infant fails to liehavo os do normal babies of his age. 
An exception to this is the moiigol, whoso tyjiical faeicK dates 
from birth, while the fcaturea of the cretin arc often Hufficiently 
devcIoiKMl to aUow* of the condition being recognised by the* end 
of the tliird month. In other coses the <jueation of backwor<lnc“S 
will depend on comparing an infant’s nttainmonfs with tho.'»o 
normal for his age, and thereforo It is necessary to know the 
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various milestones wliich are generally looked for when estimating 
ft child’s progress. Here it must Iks rememlsercd that Nature 
lays down no fixed rules, and many children will develop in 
advance of the average. Parents are sometimes apt to expect 
too much of their offspring, and may fear a degree of backwardness 
when actually there is yet time for the child to grow within the 
normal limits. ^ 

During the first month most infants prove their ability to see 
by foUo^ving a bright light, hut bHndnc.‘’s is generally difficult to 
detect until about six months, because the mere fact that infants 
take no notice of objects does not necessarilj'’ indicate blindness ; 
they may be so mentally backward that objects have no interest 
or meaning to them. Continuous rolling nrovements of the eyer 
are often evidence of defective vision. Also during tho first 
few weclts most infants will start at any sudden noise, and by the 
fourth month will turn their head towards a sound, but a com- 
plete disregard of sound may ns likely be duo to mental defect as 
to desihess. 

With regard to motor functions, even from birth infants have 
quite a powerful grasp, and an absolute failure to make any 
attempt to hold on to things is certainly suggestive of mental 
rlefldency. Incidentally, it may Iw noted liow often mentally 
defective infants will clench their fists with their thumbs inturned 
inside the fingers- At three months of age the infant should be 
able to raise his head, and by six months should bo able to balance 
the head steadily while tho body is supported. The power to 
sit up unsupported should be acquired by nine mouths, although 
many infants can do this earlier. Little importance attaches to 
crawling, since this is only a temporary stage, and is often omitted 
by ft forward cliild. Between twelve and eighteen months 
infants should learn to stand unaided and to walk a fow steps, 
hut backw'ftrdness in walking should not be admitted until tho 
child is eighteen months old. 

The age at which talking begins shows much variation. Some 
children use simple words like “mum” and “dad” at twelve 
months, while others do not begin their vocabulary until two 
years old. Failure to talk by two and a half years constitutes 
back^rft^dne8s in talking, but this may Ikj due to causes other 
than mental defect, such as deafness or apliasia. ^lany children 
use certain sounds of their own to tlenoto certain objects, and 
later replace these names by tho proper words, but in backward 
children this baby language may persist for several years. 



3/r.Vr^L DBFJCiEKCY 


Back«artliies>3 in devclop»neiit may be due to physical causes, 
although the mentality may be normal, Foriastanco.a child with 
amyotonia congenita is always tctj late in sitting tip, and delay 
in walking may lie due to such conditions aa congenital dislocation 
of the hip or paralysis. In general it may be said that when the 
physical health alone is at fault the time of sitting up and walking 
will bo delayed, but talking is not affected and the child take-s 
interest in his toys and surroundings. On the other hand, 
mentally defective diiltltcn will show a retardation of all plinscft 
of their de^’elopment. Of course, it maj' happen that hackn ard- 
ness is due to a combination of mental and ph^'sicnl handicaps, 
as in cases of spastic diplegia wilh mental defect resulting from 
an injury’ at birth. 

At a first glance there may lie nothing in the child's appeamiico 
to raise one’s suspicions, in fact, some infanta are so placid that 
their parents think them perfect. Bnt this in itself may 1« 
SHggestir'c, for the normal baby should at times ha%-e a lusty cry, 
while mentally defective infanta moy lie quietly all day, hardly 
making a sound. Tlie history of such cases often sitow a that there 
wna great diRiculty in getting the baby to suck during tljc first 
week or two, although a hoaltby baby has the sucking rcflc.t 
present from the first day. On the other hand, spoils of monoton- 
ous and uncontrollable ciying may nbo be nttnbiitablo to mental 
defect, although at tiie time it Ls always difDcuH to bo sure that 
fcoiue l,etter reasotv for the crjing lias not been overlooked. The 
liclisviour of the baJiy may bo noticeably odd as early ns tljo sixtli 
month. During the exnmiruition be may lie in his mother’s 
arras motionless and apathetic, staring vacantly and taking no 
notice of his surroundings. 

In older chiklren there may l>c nothing in tlio facies to indicate 
mental defect ; m others the vacant cxpces.'cion with dmoping 
mouth, protruding tongue, and constant dribhUng leavo no 
doubt of the amentia. Toy.*! may either excite no intcrc.st or 
may l»o rapidly d««troyod with unfailing regularity. Sudden and 
unprovoked bursts of crjing are common and may Ixs associated 
with impulsive nctioas. Some of these children develop a habit 
of frequently rejwating odd gestures. 'niHS one little boy aged 
four years would sit on the Jloor for lioura at a time, Blfeniafely 
rubbing the caiqict as though poll<!hmg it and then with his hand 
to lusno**© making three short trumpeting sounds before returning 
to the carpet. Another child would often sjiend half nn hour 
sitting on the floor with her forehead resting on the carpet between 
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her feet. Others will sit contentedly in front of a windoA^ 
■waving their fingers across their eyes to catch thealtemat© fights 
and shades. Another trick in those who arc late in waUdng is to 
shuffle themselves across the floor by sliding on their buttocks. 
Troublesome constipation is a common accompaniment of mental 
deficiency in ba()ics as -well as older children. Control of the 
sphincters is generally a late acquisition. 

A history of convulsions is obtained in a large numlier of 
mentally defective children, and the fits may be either of the 
grand mal or petit inal type. One is often asked nhether the fits 
have accounted for the mental defect or vice versa, and it is 
generally impossible to give a precise answer. As a rule both the 
mental defect and the fit.s are dependent upon some underlying 
cerebral condition. Recurrent convulsions do, however, affect the 
jirogno^ia adversely, for the mental state is likely to show pro- 
gressive deterioration. Other stigmata of degeneration ha\*o 
been described, such as a high narrow palate and deformity of the 
ears, but they are inconstant and may occur for other reasons. 

Prognosis. “IVhnt alH become of the child ? ” and “ IVliat 
chance is there of improvement t *’ arc among the first questions 
that the anxious parents ask. In some of the types of mental 
deficiency the children are so alike that a progno.«,is for that 
particular type can be given with some mea.sure of aj^uranco. 
For instance, microcephalic children are the most difficult of all 
to train bccau.so of their tendency to become tUrty, spiteful and 
Rtuhhorn, and for most of them institutional treatment becomes 
necessary. On the other hand, the mongol is n very' imitative 
chiki, fond of musical sounds and good tempered. IVith 
o'lsiduous training these cliiidrcn can he taught some measure 
of reading and writing, am! in later life may oven bo put to do 
simple supervdsed tasks. f5omo varieties of mental deficiency, 
hucli as epileiiticdcmentin.Bhowa progressive deterioration, whilo 
others such ns syphilitic <lcmcntia and the familial cerebral 
degenerations lead to a fatal issue. 

Of all varieties, the prognosis of primary amentia is the most 
difficult to assess. Each case must l)e judged on iU merits. 
Almost all of them will ultimately Icam to walk, and speech of a 
sort will develop, wliilo others -who aro merely dull may bo able 
to benefit from the education of an onlinary school. It is, how- 
ci'cr, generally misleading to hokl out any proinb-e of sudden 
improvement when the child reaches some particular age. If is 
often surprising and gratifying to mjc how mtich improvement 
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can be wrought b}* persistent and patient training, and, at any 
rate in the early years, it is unwise to adopt too gloomy an 
attitude. It is generally better to emphasise to the parents liou- 
much the child’s future can be influenced by their own eflorts at 
home, and in this way to encourage tliem in tlieir long and 
arduous task. 

The outlook ns regards life in mentally defective children is 
not eo good as for normal children. Their natural pouers of 
resistance to infection.^ are less, and mnnj' die in their early years, 
particularly from disease of the respiratory tract. In later 
childhood and adolescence the mortaldi' Is also higher than that 
of the ordinary population. 

Treatment. 'Hie most important aspect of treatment lies in 
diUgent training at liome. With the exception of the cretin, 
who resjxinds to th^Toid therapy, drugs play a veiy minor ro^e. 
TliC parents of a backward child are easily made desperate at the 
slow progress of their olTspring, and unless tho doctor is sure of 
his ground ho should bo careful not to increase their despondency 
by acquiescing too readily in the hoj>elessne«? of the case. 
Although cure of mental dcflciency is not to be expected, most 
cases will respond to some c.xtent to assiduous training, and at 
times ttio improvement surpasses expectations. 

It is most important that training should begin as early as 
possible. One of the most important lessons to lx* learned is 
cleanliness, and much patience must •« expended in teaching the 
child proper control <»f the ephinctcra. He should Ix) sat out 
regularly after meals, encouraging an as^ociation in hw mind 
Iwtwcen the feel of the chamber ond the emptying of tho bladder 
or bowel. Some children will indicate their need of the chamber 
bj’ making some jiarticuhir sound, and it is essential that this 
sound should be recognised qiiickJr and it« meaning acted upon. 

Tiio time that a child takes to learn to use the limbs will 
obviously depend jiartly on the condition of tbe muscles. When 
the musculature is flabby awl Uy^»tomc, bgUt is valu- 

able, but electrical treatment la likely to worry tho child and can 
seldom be employed. Kx^iosurcs to artilicial sunlight seUlom liave 
tho slightest eilcct. In fpa.stlc coses massage is contra-indicated, 
as it will only increase the muscle tone. Paiwivo movements of all 
the foirits should lx> carried out cverj' day. 

. As soon ns the child can jmtl himself up, walking may ix* 
cnmiiraged with tho aid of a push clmir, which must be heavy 
enough not to lx* turned owr. Tlio child must abo he laiiglit 
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to clothe himsoir, and evei^» day Jie ehould help to put on one of 
his garments, and later on he must bo shown repeatedly how to do 
up buttons. Clean feeding and tlie proper use of spoons and 
forks must be taught. WJ»en once the child has Iwen taught to 
X)erform any action for himself, it should never be rlojie for him, 
for he miist be encouraged to lake a pride in doing things for 
himself. ^Vhpn the movements of the limbs are inco-ordinate and 
clnmsj', much ingenuity can be spent in teaching steadiness. For 
instance, the child may bo taught to walk betn een the rungs of a 
ladder, or the floor may be marke<l out in various colours and the 
child be made to walk only on one colour. Stringing coloured 
beads togetlier encourages steady mo\'emcnts of the hands. It 
is important to keep these children occupied as much as jKtssible, 
and for this purpose musical or brightly coloured toj-s are very 
useful. When training the child to talk, it is as u ell only to teach 
one word at a time. The first words should be those uhich can 
be associated with toys or picture Ijoolis, such as ‘pussy ’ or ‘ dolly’. 
It must bo remembered that backuard children tend to pro- 
nounce their words indistinctly, and therefore care should l>o 
taken to see that words spoken to them are enunciated clearly. 

Should undesirable habits appear, such as rocking to and fro, 
spitting or masturbating, they must be checked at once, otherwise 
they soon become difficult to eradicate. It is just ns important 
that the child should know when he causes displeasure as when 
ho is doing right, but, excojrt in the c.a8e of ilcliberato defiance, 
corporal punishment should never be given, as it ivill frighten or 
antagonise the child and make tho training increasingly difficult. 

l\’hcn the child reaches six or seven years of age, the cjuestion 
of special training and institutional treatment will often have to 
bo considered. Before tliis age tho child is u-aually better oS nt 
home. The circumstances of the parents and tho presence maybe 
of other normal children in the family must be borne in mind. 
Tlje advantage of a special school is that the training is in tho 
hands of those best qualified to help tho child make the mast of 
his abilities, and there ?iccd be no fear that his intelligence will 
bo dimmed by association with other baclovard children. If the 
child is to be brought up at home, be will need tlio constant 
supervision of his mother or a Bpcciat nurse, and unless this is 
forthcoming lie is better off at n special school. 

Tho use of drugs is very liiiiitcd. The occurrence of fits calls 
for the use of sedatives such as luminal or the bromides, and these 
drugs are often of service In other cases irfaero tlic instability of 
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tlw* lUTViTU** HVsU-ui slums Uwlf by lOstlcfftncss, cjuatioiml un&cts 
and mitburslK of tem|ier, for by tbeir quieting ciTect tJicy often 
seetn to make the training easier. TIi^vtouI is often preecribed, 
hut except in cretinism 
its value is verj’ doubt- 
ful, and somctifiics it 
makes management 
more difficult in that 
the chikhen become 
more restless and 
emotional. 

The Mongol 
Tiic similaiity in the 
apj^earnniK* of nil mon- 
go):‘ is so striking that 
when once the chniuc- 
teristio features have 
been learned the chil* 



1*10. 00. 3 ionp)i ijah) am-*! ifxiiith* drcti cnn be recognised 
at ft glance. 

R ln the typical mongol the skull is 
small and will) practieally no oecipital 
bulge, the bridge of the no.':© in bn«td, 
the epicnnthic folds ore exaggemted 
ond the eyes slujic vipwnnla from the 
inner canthiis causing ft resemblance 
to the ^loiigolinn race.s and giving the 
condition its name There 1“ often a 
slight iMtcrnalfltrahi'inup, and inimgol 
^ ' y babies frequently have o h.nbit of 

^ I rolling their eyes «pward.a, fx|>o«ing 

j ^ / the white selenitic below the cornea. 

^ ar nmwtb is foreftlvottcned, awl as a 

'V. roD'-cqucnco the tongue is often pro- 

tnidiiig, and after three or four years 
>io. 01 rnii;i. Mc-*! ••■'mi the papilla: of the tongue liecome 
jiiojiih. (fiiijNiri' with i-iu. pniai^l nnd the surface becomes 
much fisaured. Tliis charaetcriatie 
apficanmce lm« l>c<‘n attributed to the habit of tongue nicking, 
bill the fi'surlng docs not Appear until nbout the tlilnl or 
fourth year, by whk-li time many niongol.H have licen taught to 
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keep llie tongue iutido lUo mouth, although even so the fib.sures 
appear. Protnisioii of tlie tongue also occurs in other types of 
mental defect, and is a cbaractcristio of the cretin, but the 
tongue in these cases does not develop tiie peculiar coarse 
Assuring winch is so typically seen in the mongol. 

Snuffles is very commotdy present, anti there may l>e much 
purulent na.<»al discharge. ITie adenoid pad is enlarged, and 
soon becomes infected, and in addition the nasopharynx is so 
cramped for space that the ainvaj’ is easUj’ obstructed. IVhen 
speech develops it is indistinct, and tlic voice is often coarse and 
rough. The hair is usually scanty, the ears are small, the hands 
are squat and the fingers are short and tapered, the little finger 
being often curved inwards. The creases on the sole of the foot 
are poorly developed, except for the deep cjcase between tlm big 
and the second toes. As a rule the muscles are llabby, and in 
consequence the limbs can often be put into contortioJiist attitudes, 
During infancy, mongols arc generally plump in npi>earance, 
although actually their weight is likely to bo below the normal, 
and as childhood advances the stunted growth liecomes more 
and more obvious. After two or thrte years of ago the skin is 
generally dry and coarse, and has a cyanotic tinge. Congenital 
heart disease occurs la about 10 per cent., nnd is an important 
factor in determining the high mortality during infancy. 

Slental deficiency i-s Invariable, nnd although it may reach a 
more sevoro grade in some than in others, the mental level does 
not rise above imbecility. Just as the physique of these children 
conforms to a definite pattern, so do their mentality and di.s- 
liosition. Jlongols are, as a class, affectionate, but obstinate, 
clean in their habits, and quick to mimic the actions of others. 
They are happy so long as they ore shielded from the teasing of 
other chj'/dren. They always show' a fondnes.^ for rnrrsfcal 
sounds and can often hum tunes from memory before they can 
talk. 

Having iwintcd out how alike mongols are to each other, it must 
be remarked that degrees of mongolism occur as regards both 
mental and phy-sical stigmata, but even if the traits are more 
conspicuous in some than in others, it is clear that these cliildren 
have all l)cen cast in the same mould. 

Tlicro is nothing very' choxactcristic in the post-mortem 
examination except that the brain ia on the small side, the 
convolutions seem relatively few, and the cerebellar hemispheres 
arc often so small that when tho brain is turned upside down 
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much more of the ocolpilul lofjea can l>o teen than is normally 
the case. icroscopical examination shows a general paucity 
of nerve cells. 

The diagnosis of mongolism is an e«»sy matter when once the 
typical appearance 1ms l)ecn learned. The inongol is Bometiine-s 
confused uith the cretin, but this mLstnko should never arise. 
Cretin.*' have a family llkcncs.a to one another and are recognisable 
at a glance, just as are mongofe, but the two families have nothing 
in common. Some of the difTerenecs lietween mongohs and 
cretin-s are set out in the following table ; — 


( 1 ) Coudilioti recognisable from 
birth. 

(21 Facies Mongolian, with eye^ 
wloping uji^nrda niwl o«t- 
wanU. 

(3) CVsmiilcMon either jialo or 

ruddy. 

(4) Exiire^iiion orten mobile. 

(5) Tongvic tlismvd. but scarcely 

onlargerl. 

(0) Hands nnntl and fingers tat>er« 
ing. 

(T) Ho supraclavicular pod of fat. 
(8) Alxlomen plump. 

(V) Constipation not a feature. 
(tO)Xo oppreciablo response to 
thyroid treatment. 


Crrtin 

(t) Condition not tceocni''abt® 
before the third month. 

(2) Facics coaroc, heavy lidded. 

and c>c8 set horizontally. 

(3) C«in|iJc*ioii butfer-eolour«I. 

('t) £xpro.slon dull. 

(.1) Tongue much hjiiertropldeil. 

(0) Hands broad, fingers thick. 

(7) 6uprcLctn\ iciilar pad of fat. 

(8) AlMlomim protuberant, often 

with urabilioil homlu. 

(0) Consti}>otion profound. 
(lO)ObYioas response to thyroid 
treatment. 


The cause of mongolism is unknown, but there are cerfain 
features iit its etiology wlitclr have to be reckoned with iii any 
satisfactory explanation. In tho first place there is an nmaring 
similarity in the physical oppeanince of all mongob, as though 
they were all niembcrs of one family. Another htriking fact is 
their tendency to be horn to parents who are reaching tho end of 
their reproductive period. Thus the average ago of the fathers of 
200 inongol imbeettes was found to be 40*2 years, and the motlicra 
of 190 moiigob — 37-2 years (Crooksliank).* Tlib has been 
expressed in a different way by Brouscseau,* who showed that out 
of 457 fathers of mongob, no less than 85 per cent, were over 30 
years of age (compared with a figure of 53 per cent, for the 
general jwpulation) ; while of C84 mothers of mongob, 70 per 
cent, were over 30 year® of age (compared with 32 per cent, for 
the general |K)puIafion). 

’ Crooluh/uitc. “Tlia Mon{|ol in our MmIjI,” 3 nJ niil. 

* llrvu-iseau, Kate. “Moogolvm,** 1028 . 



2I02Ca0lISM 


505 


It would appear from theae figures that if the ago of the parents 
is a factor in tho production of mongols, the responsibility lies 
no more Avith the mother — as has been suggested — than with 
the father. As on© would expect from tlie figures given above, 
mongol children aro often born towards tlie end of the family, 
hut this is not necessarily so. They may be the first bom, not 
merely of elderly parents, but also of young parents. 

The customary explanation of mongols is that they represent 
an exhaustion product of a mother whose fertility is drawing to 
a close, but such an explanation is un-satisfactory for the follow- 
ing reasons : — 

(1) lilongols may be bom to young mothers. 

|2) It is exceptional for a woman to beat more tiian one 
mongol cliild. Should there he children bom after the mongol, 
they wall almost certainly be normal. 

(3) Wlien mongolism occurs in twins, almost always only one 
of tho twins is affected. In those cases where both tuins have 
been affected, they havo either been unio\'ular or else the type of 
twh;s has not been ascertained.* Binovuiar mongol twins have 
yet to l>e described. If mongols were exhaustion products ono 
would expect both of twins to be affected, but the c\idenco from 
twins seems rather to point to tho condition Iwing the result of 
some defect in the germ plasm. Crookshnnk has sugge.sted on 
antliropological grounds tliat the mongol imbecile repre«<;nts a 
reversion to an ancestral type. 

Prognosis. The majority of mongols succumb during the first 
two years, which is accounted for in jmrt by the high incidence of 
congenital morbus cordis in tliem, and in part by tho low rreistanco 
which they show towards infections, particxdarly of the respiratory 
tract. Those udio survive chil<UiOo<l do not get beyond the early 
years of adult life. 

IVith regard to the mental condition, all stages of development 
arc delayed, but unlking and talking are eventually acquired, 
and eomo will learn to read and write. Owing to their happy 
and imitative disposition, thej^e children are l>est trained at 
homo during their early years, but later on they cannot Ik) 
educated at an ordinary school, and either private tuition 
or else institutional training becomes nccessaiy. Some of 
the less severe cases can be trained to such simple tasks as 
gartlening or hou.scu’orJ;, but they will always require constant 
suiiet^drion. 

* itnt! Haixiy. Amer. ^^pur. Dif. Cftil'l , IMi, <18. 
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Microcephalic Idiocy 

Jlicroceplialio idiocy means more than backwardness with a 
small head. Tho maximum circumference of the head at birth 
measures on an nTeroge Id inches, and by the end of tho first 
year this is increased to 16 inches, Measvvremonls a little less 
than this are, however, common, anil may not be accon\nanie<l 
by signs of mental deficiency. On the other hand, a head snmiler 
than tho average is common in other /biw? of mental deficiency 
besides true microcephaly. Jlnislifield ami Wyatt fotmd that 
out of mentally defective chihben under eight years of age, 
12 jjcr cent, showed a cranial circumference of less than 17-5 
inche.s, but only half of these showed the characteristics of 
microcephaly. 

TI»c hea<l of tho mictocoplialic idiot 
Is always rerj undersized, and after two 
or three years may only mcagurc 15 or 
JO inches. The wJiole of the cranial 
vault is small, tho forehead is very low’ 
and receding and tlio occiput is flattened, 
while the face, being of normal size, 
seems in striking contrast to the 
lUmimitive head. Tho eyes tiro set close 
together. Tho anterior fontanello may 
be closcrl at birth, or clones soon after. 
As a rule tho limbs are so rigid as to 
resemble spastic diplegia, nltliougli there 
IS noacluaIpamliSi.s. Epileptic seizures 
arc n common complication. 

The appearance of the brain NTiries. 
As a rule there is Rome thickening of 
the meninges, and the brain ns a whole 
is small and conforms in shape to (hat 
of tho skull. The homi«phcrea are 
Fio. 02 . >licrocr|)!)ai^ iwrticularly uiidcvclojied. Although the 
so small, the extent of cerebral 
ti«.sno may in some ensea l>o further 
diminished by iiUemal hyxlroccphalus, or there may be areas 
replaced by cystic spaces (iwrencephnly). The vaiying appear- 
ance of tlie brain suggciils that microcephaly may l>o ilue to 
eevcnil different causes operaUtig during uterine life. 

Tlie degree of mental b.ick-wanjness is roughly in proportion to 
the sniallnc'^*' of the bead. WaUciiig and talking are invariably 
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dela3’ed, and in tlio most severe eases the child may remain a bed- 
ridden idiot. Training of these oliildrcn is always made difficult 
by their tendency as they grow up to become spiteful, dirtj*, and 
destructive, and eventually for most of them some form of per- 
manent institutional management becomes neccs’vjrj*. 

Moral Helccitves 

Occasionally one meets with children, usually in the second lialf 
of cliiltihood, whose general mental and physical development has 
seemed normal enough, and wlio at school are quite ns intelligent 
as their fellows, but who exhibit such freaks of iiehaviour as to 
make them appear devoid of any moral standards. Fortunateli' 
these cases are rare. Their abnormal behaviour maj' assume 
various forms. Some learn dirty bodily habits, or use obscene 
language, some arc inveterate liars, others steal whenever the 
chance offers, and others are cruel and malicious towards other 
cluldrcn or animals to a degree far exceeding ordinary mis- 
chievousness. Incendiarism is occasionally the predominant 
offence. No amount of punishment deters thaso children from 
tlieir particular vice, and the proper handling of tliem is a problem 
W’hich calls for the greatest care. As a rule there is some under- 
lying cause for their odd bcha\iour, and much painstaking 
analysis may be required before the reason for their mental twist is 
brought to light. Tho exact history of the onset, and a knowledge 
of the environment at home and of the child’s associates Is most 
important. It may be that the child is allowed to feel unw anted 
at home, and he falls back upon his abnormal actions to secure 
for himself suiBcient attention ; or he may have been spoiled until, 
with the arrival of a j’Oimg brother or sister, he finds that he no 
longer holds the centre of the stage, and adopts on oddity of 
behaviour as a means of rca.sscrting his position. In otbUT cai>es 
tho fault roaj* date from some early impression of childhood. 

Not until the underlying factors have been exposed can any 
appeal to tlio child’s reason be expected to be succe.®sfuL If 
the cause can be remedied, all well and good, but if tho factors 
are bound up with the environment, as, for instance, bad parental 
influence, it becomc-s necessary to remove the child to some 
suitable institution where training can proceed unmolested. In 
any case it is, as a rule, a good plan to got these children away 
for at least ei.v months under the caro of an intelligent and under- 
standing foster-motlier, who may he able to do much towards 
eradicating the trouble. 



CHAITER XXIII 

DISEASES OF THE JOINTS, BONES, AND MUSCLES 

On Aches and Pains in the Limbs — So-called Growing-Pains 

Aches and pains in ttie limbs are finch a common complaint 
during childhood as to merit some comment. They do not of 
themselves, of courte, constitute a disease, but are merely symp- 
toms which ina}’ arise for various reasons. The term “growing 
pains ’’ is unsatisfactory masrauch as it implies that growth 
may actually be the cause of tho pains, although growth is in fact 
a painless proceta. On the other hand, the term has tho advan- 
tage of not implicating any particular disease, and it abo lays 
emphasis on childhood as the period when these complaints arc 
most common. 

Children with aches and pains in their limbs arc ftcrjuently 
regarded as rheumatic subjects, and there is a tendency at 
the present time to refer to them as suffering from “sub- 
acute rheumatism.” This term lias Uttlc to commend it. It is 
misleading if it is meant to imply a probability of more serious 
forms of rheumatism such as heart dispose, rheumatic fever, or 
chorea, for only a negligible minority go on to exhibit at a later 
stage those more definite nmnifestations of juvenile rhoumatbm, 
and it is harmful in that it leads to many children lieing dubbed 
as rheumatic on the slightest gtoumls, and implants in them, and 
even more bo in the minds of their parents, on unwarranted sense 
of iiwalidbrn. 'That the likelihood of serious rheumatic conditions 
befalling cbildrcn with growing pains Is remote was shown by 
following up 189 children who had attended the TthcmnatiinJ 
Clinic at Great Ormond Street for four years on account of 
aches and pains in the limbs ; during this period only two deve- 
!oj«d rheumatic fever with cardiac involvement, and none had 
chorea. The well-known histological changes whicli accomi»any 
rheumatic heart dieea-sc have never l«en shown to account for 
growing pains, nor is there the same relationship between sore 
throots and pnin-s of thb sort as exists between thr()at infections 
and subsequent acute carditis or rheumatic fever. 
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The question is generally approached from another angle — 
namely, that children with rheumatic heart disease often give 
a history of aches and pains in tlm limbs. A history of such 
pains was obtained in 62 out of 266 children with heart disease, 
although it does not follow that the pains were rheumatic. It 
is very' noticeable that children with rheumatic carditis practic- 
ally never complain of limb pains when tliey are away from home, 
as, for example, when at a convalescent home. Pains in the 
limbs are also common enough in other diseases ; for instance, 
Brny ^ noted their occurrence in asthmatic children, and pointed 
out that there uas no convincing evitlenco of their rheumatic 
origin. Similar pains may also occur in tuberculous children, and 
are common enough after the debilitating specific infections. 



Fla. 03. Clmrt 6l»o« mg tl» mci<Wtico of iiQinB in Uio limbs nnd rainfiUl 
during l'J39. 

especially measles and iidlucnza. They frequently accompany 
chronic disorders of digestion, and aro sometimes duo to flat 
feet. Exceptionally they may occur as an early symptom of 
acute loukremia, and are then duo to leukajmic infiltmtions 
beneath the periosteum. 

Clinical Features. Growing pains are seldom met witii under 
three years of age, and arc most common l^etwcefi six and ten. 
Tlie legs are more often involved than the arms, and the child can 
usually locate the pains in a rough sort of way, pointing to the 
region of joints or over muscle-bellies, but the joint surfaco.s 
aro not aliccted — at all events movements of the joints arc 
seldom restricted. 

Generally speaking, growing pains fall into ono of two catc- 


• Bra), “ Kec«nt AUvimce^ In AllCTgy,’' London, I93f, p. 393. 
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gories, either tliey are related to changes in atmosphere, or else 
to fatigue. 

Atmosphere. In about half the cases the pains bear a definite 
relation to changes in the waUiec» coming on particularly during 
wet weather. It i** likely that <lampnes.‘» in the homo or of the 
clothing contributes to these pains just as does wet weather. 
The close relationship between damp ueather and growing 
pains is sliown in the opposite chart, which gives the incidence 
of limb pains among children attending the Rheumatism Clinic at 
Great Ormond Street dunng 1920, and also the rainfall for that 
year in London. 

Not infrequently these children also complain of pains soon 
after getting into bed, or ma3' bo wakened at night by them, 
and it wall then usually be found that they are sleeping between 
shcfts. Pains which come on at rught can often bo abolisbcd 
simply by putting the children to sleep belucen blankets. 

Fatigue. When paias arc due to fatigue they tend to come on 
towards the end of the day, often when the child gets in frojn 
school, and are relieved by rest. Chiklren with these jwlns 
are often debilitated, and may show other evidence of ph^^sical 
and nervous exhaustion such as a sagging stance, postural 
scoliosis, and a functional albuminuria. In the same category 
are the leg pains complained of hy ol>eso children, and also 
the pains in the hack of the logs associated w ith fiat feet. 

Different again are the mu«:cular cramps, which occur particu- 
larlyatnight time, and may be very painful. The feet and toca arc 
most often affected, and as a nilo the peripheral circulalion is poor, 
the feet being cold and clammy. 

Treatment. Tlie treatment varies with the type of pain. 
'* Fatigue pains ” call for adequate rest during the da}' and a 
cotir-e of general iiiaasagc. Some such tonic <is Parrish's Food 
may he given, and, if it can be arranged, ii change of air to the 
Rcasidc or country. Cramping pains ate beat relieved b}' vigorous 
nibbing. The children should sleep between blankets, and the 
bed phould l>e warmed Iwfore they get into it. Pains n-’weiated 
with atmospheric changes arc diOienU to prevent. Sleeping 
between blankets should be advised, and during the daytime 
the warmth of the limbs should bo safeguarded by long wordlcn 
stockings, gauntlet gloves, and stout shoes, ond in wet weather 
provj*ion nhould bo made at schwd for the children to lie able to 
change into drj' shoes. The relief of the pains is liest effected by 
rubbing the larts with some stimulating liniment. Limmrnt of 
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methyl Balicylate serves very -well, although it is probable that 
the virtue of the liniment lies in the rubbing rvbieh goes with 
it rather than in its actual composition. Drugs, except as general 
tonics, are of little use. Sodium saUcylate and aspirin, which are 
of great value in acute rheumatic arthritis, are disappointing 
when dealing with these more vague pains in the limbs. 


Rheumatic Fever (Acute Rbeuraatic Arthritis) 


This is a definite clinical entity characterised by acute non- 
suppurative inflammation of one or more joints, and must be 
clearly distinguished from the vague aches and pains in the limbs 
u’Mch hare just been described under the title of grouting paias. 
The two conditions have 
notliing in common. 

The claim of acute rheu- 
matic arthritis to be in- 
cluded among the rheumatic 
phenomena of childhood lies 
in its frequent association 
with rheumatic heart disease, 
indeed it has been stated that 
every child vith rheumatic 
arthritis may be assumed to 
have some carditis also, even 
if it l>e sometimea so slight 
as to give no recognisable 



clinical signs. Of 133 in- 
stances of rheumatic arthritis 


Flo. 9-1 fthowiii^ the rnonthfj- 

in<i<ieoc« of rtieonjnltc er (65 caw-sj 


at the Rheumatism Clinic at Great Onnoiid Street, 93 (70 per 
cent.) showed evidence later of cardiac jtivolvement, and in 
5 instances the arthritis was foDowctl by chorea. 

Etiology. TIio remarks that have already lieen made in 
connection with the etiology of rheumatic carrlitis apply nUo 
to acute rheumatic arthritis, ami therefore only the talicnt 
features will bo toxichcd on here. 


Rheumatic fever is rarely encountered under three years of age. 
Of 133 instances the youngest occurred innehUd of two and a half 
years old. Tlio condition is jiarticulariy likely to occur in the cold 
wet months of the year, ns may bo seen from the accompanying 
graph. It has already been staled that an interval of from one to 
three weeks is likely to ela{»sc between the onset of rheumatic 
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heart disease and a preceding sore throat, and there is generally a 
similar time relationship between 5oro throats and rheumatic 
fever. Tlie non-suppurative artlnitU wluch is sometimes met 
with at an interval of n week or so after scarlet fever is identical 
^jth rheiinintio fever, and is quite dbtinct from the suppurative 
arthritis which occasionally arises as a complication of scarlet 
fever. 

Symptoms. The onset is brisk, with fever from 101“ to 104“ F. 
and pain in the affected joints. The tongue quickly becomes 
coated with a thick fur, the urine is cloudy and high coloured, 
and antemia rapidly develops. Sweating is sometimes a pro- 
nounced feature, but the sour and drenching sweats described in 
adults are not met with in children. Owing to the sweating, 
sudaminal rashes may appear on the trunk and limbs. 

The affected joint is tender, and movements of it cause such 
extreme pain that the child may whimper with opprebension 
before the limb is touched. The other characteristic signs of 
InHammation, namely heat, swelhng. and redness, are less obvious 
in children than in adults. It may be said that while pain is 
constantly present and the joint is usually hot, swelling only 
appears in about half the coses, nnd a red (lush over the joint U 
but occasionally seen. The ttsual story is that fresh joints become 
involved every two or tiireo days ns those first affected sulfide, 
and in this way the iUnessi may last for two or three weeks, unless 
chocked by treatment. 'ITi© joints most commonly affected are 
the knees, ankles, wrists, and elbows, in that order. Occasionally, 
and more often in children than adults, the inflammation is 
confined to one joint, which may lead to some difficulty in diag* 
nosis. 

Of the various complications tho most important is rheumntio 
heart {lu'oa.M}. It generally c<»me.s on at the same time a.s the 
arthritw, and is indicated by’ a rapid pulse, some degree of dilata- 
tion of tiio lieart, shortness of tho first sound, and perhaps a soft 
systolic bruit at the apex. Signs of pericarditis may also arise. 
Hyperpyrexia is an occasional complication, and is Ukoly to be 
associated w'ith much delirium. 

Pathology. Tho nffecleil joints are hypera?mic, an<l tlie 
synovial membrane is swollen. Xlio exudate in tho joints is 
turbid and albuminous, hut not purulent, and is sterile on culture. 
Focal lesions comparable to tho Aschoff nod\ilc.s in the heart have 
been found In the synovia nnd joint capsules. 

Diagnosis. As a rule the di.ignosis is not difficult. Tim 
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multiple acute suppurative arthritis of infants, nhicli involves 
Boveral successive joints os a result of pyremic infection, is at 
once distinguished by the age, for rheumatic arthritis is not met 
wth in infancy. Gonococcal arthritis may simulate rheumatism 
in that it affects several joints, but it may also involve the 
mandibular aiid sterno-clavicular joints, uhich are spared in 
rheumatism, and tliere is also likely to bo the corroborative 
evidence of a vulTO-vaginal discharge. The immediately pre- 
ceding liiatorj’ AviU serve to distinguish simple traumatic syno- 
vitis, while the more severe constitutional disturbance, the 
limitation to one joint, and the involvement of tlie neighbouring 
bones should prevent confusion with pyogenic artliritis or eplpiiy- 
sitis. Infantile scurvy and the syjihilitic epiphysitis of infants 
belong to a much younger age group. One other condition deserves 
particular mention, namely, acute i>oliomyelitis, for the pain of 
rheumatic arthritis may be so sharp that the limb lies limp 
and motionless, simulating infantile paralysis, but a careful 
examination will show that there is no actual paralysis, the 
reflexes are not lost, and the tenderness is confined to the 
joints. 

Special care is needed %vhon only one joint is involved. If 
this should be the right Iiip, there may be enough rigidity over 
the right iUao fossa to suggest api>endicitis. Tho big toe joint 
may also be picked out for solitary involvement, and in an older 
child might raise suspicions of gout, although gout is actually 
very rare in children. 

Prognosis, j\s regards Ibe'arlliritis the outlook h good, and 
complete recovery of function is tho rule. The ultimate prognosis 
turns on whether the heart is involved or not, and tho prognosis 
then liecomes that of rheumatic heart <lisen.';e. As with other 
manifestations of rheumatism, acute arthriti-s shows a tendency 
to recur, and a child may have as many aa four or five separate 
attacks. 

Treatment. The child should bo nursed flat in bod between 
blankets, tho weight of the bedclothes being held off by a cradle. 
Slovemcnts should be reduced to a minimum, and any necessary 
handling must be gently done. 

So long as the temperature is raised the diet should conaist 
chiefly of milk, milk pudtlings, fruit drinks, joUiCvS and broths. 
Owing to tho lu'gh fever and sweating, thirst is considerable and 
therefore simple fluitls should lie allovrcel in plenty. 

Tho pain in the joints should bo relieved by the local applica- 
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tion of oil' of wintcrgrcen (lin. methyl gaUeylate). Ships of Unt 
should be soaked in the oil and gently wrapped round the joint, 
being kept in jjosition by several layers of cotton wool. Needless 
to say the liniment must not bo applied by nibbing, on ing to the 
extreme teiidcrnewi. Splints may be gentl}' applied to keep tbe 
Jointfl absolutely at rest. 

Salicylates given by mouth have a 8£>ecific effect in relieving 
the pain and reducing the fever, although whether they do 
anything to limit the oecurrence of carditj« is very doubtful, 
for the heart is usually involved at the sanio time as the joints. 
(The employment of these drugs In the interval that elapses 
hetneen a sore throat and subsequent arthritis or carditis is on 
a dillerent footing, for they are then being used as a jirophylattio 
before the rheumatic inflammation has develojicd.) In order to 
giveroljcf quickly, the dose of ealicylatc must be adequate. 10 gts. 
ofsodmm salicylate should In? given every fourhours until the pain 
has been cased, and this dose should then be continued three times 
A day until the tomiwraturo has beeji normal for two or 
tlireo weeks. If the drug Is stopjtcd too early the tempemturo 
may rise again and tho joint pains may reciu*. It is most 
important that the dot-c of sodium salicylate should ho 
presenbed with double tho amount of sodium bicarbonate, in 
order to prevent symptoms of salicylate poisoning, such as 
vomiting. tnchypncBa, and drowsiness Aspirin Is os effective 
as sodium ealicylatc, and 10 gre. may bo given three or four 
times a day, hut being an acid substance it cannot ho rlisjiciised 
with sodium bicarbonate, and tliereforo if it is given over 
prolonged jxrriods a catofol wotch must be kept for toxic 
symptoms. Tbese ate tho same ns those of sodium salicylate 
poisoning, tho two most noticeable l»eing vomiting and a hissing 
tyj)e of rcfi[)iration. So reliable Ls tho eflcct of salicylate in 
relieving the pain and reducing tho fever that if offer two or 
three days no response to the treatment apjiears the cliagtiosl.s 
rvill jirobably need revision. 

There is sometimea difliculty in deciding when the child is 
to be allowed up. When the heart is involved, this will, of coin>e, 
determino how long the child should stay in bed, hut in the absence 
of physical signs of Iieart disease, convalescence should l>cgjn 
after a month. Convalc.sccnco sJiould be unliurried, and a change 
of air to the country orscasido should be arranged before tho return 
to scliool. Ihiring this period iron may usefully Is? given to 
overcome the ana‘mia, 
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Rheumatoid Arthritis 

Tlus condition is mueli less common in children than in 
adults, and the inflammatory citangcs are for the most part 
confined to tiie peri-articular tiosues. Even in long-standing 
cases tlio actual joint surfaces may show little more than slight 
pitting of the cartilage, but the muscles graduaU5' undergo exten- 
sive wasting from disuse, and cventuaU^’ the bones in the affected 
areas become much rarified. In some children tlie changes 
in and around the joints moke up almost the entire clinical 
picture, but more often there is an accompanying Ijunphatic 
reaction, as shoum bj’ enlargement of the sui^rficial lymphatic 
glands and enlargement of the spleen (Still's disease). 

In childhood the sexes are affected about equally, and there is 
nosuchpredominoncenmongfemalesasismet withinadults. Tlie 
age incidence is similar to that of acuto rheumatism, inasmuch as 
rheumatoid arthritis rarely begins l>oforo three years of age. The 
average age of onset in eleven consecutive cases was six years. 

The disease is usually regarded as infective in origin, the 
source of infection being perhaps in some such focus as the tonsils, 
teeth, sinuses, or bowel, but in many cases the origin of the infec- 
tion is quite obscure ; nor has any causal organism been isolated. 
Instances occasionally arise which suggest that there may ho 
some connection between rheumatoid arthritis and acute rheuma- 
tism, for example, there is oft?n a histoiy that the illness at 
its inception was regarded as rheumatic fever, but in'^tcad of 
recovering in the usual way the case slowly emerged as one of 
rheumatoid arthritis, Jlore rarely there is coincident valvular 
disease of tlie heart, and Still h«s shown that at autopsy there 
may he diffuse pericardial adhesions and an adhesive medinstinitLs, 
often unsuspected during life. In a few in.stances subcutaneous 
nodules of a persistent and fibrous nature have developed over 
the bony jirominences. 

Symptoms. The onset is often rapid, ndth fever and swelling 
of several joints ; in fact tho illness may at first cIomjU' sitmilato 
rheumatic fever. In other cases the disease Ijcgins more graduaUj', 
andswellingand Ios.s of movement of ono orinorc joints may be the 
first complaint. Practically any joint in the body may 1)0 
picked out, hut the knees, wrists, elbows, fingers and unkle.s are 
tliose most commonly involved, and in that order. Tho crrvic.al 
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spine is often affected as wcH, causing stiffnesis and impaired 
movement of the neck. 

As a mle the joints nre affected symmetrically. Tliey have a 
characteristic appearance ; owing to flie swelling of the peri- 
articular tissiie.s tlic}' become fusiform in shape, and the skin 
over them ma}’ become shinj’, while the degree of snelling is 
made even more obvious by the wasting of the surrounding 
innsclea. On palpation they haw a smooth elasstie feel, which is 
particularly noticeable owr tho back of the wrist. The bony 
contour is often difficult to palpate owing to the amount of 
swelling of the soft parts, but osteopliytic outgrowth-s do not 
develop. Pam not a striking feature, but lendemess can 
generally be elicited on deep pressure Invariably the range of 
movement is cottstilerahly limited, ami m long-standing ca.«cs 
may bo fio c-vtreine as to make the cliild I>edridden. It is in such 



Kio. !)S. The hand* oi a Iwij nged t<nir>«.ars. Ruflenn;;{rom rhcunuitoid arthntiK 

chronic cases as these that the hands gradually tend to deviate 
towards tho ulnar side, the finpera become fixed in ffexion, and 
the plantar arch becomes flattcnctl out. 0stcopoco<ii3 of tho 
bones slowly increases until an X-ray film may show little hut 
a rarefied shell of bone. Ultimately fibrous aiikyla'is is likely to 
come about, and at tho w'ri>t and ankle bony nnlcylosi.s may oven 
lake place, the X-ray showing a conglnmerolo mass of rarefied 
carpal or tarsal bonc.s. 

In most pascs there is some enlargement of tho eiiperficiHl 
Jympliatic glands, esiiecially those draining tho afTected joints. 
Unlargemeiit of the cpitrochlcar gland is so common and occurs 
so early ns to be pometimwi of help in making tho diagnasi-s. 
The glands vary in sire, hut ate usually as big or acorn-s.and are 
di-screte, of a nihlH*ry condstency', and not tender, Ocoasiormlly 
practically all the superfirial glands are involved. Tlio spleen 
becomes jMlpablo in nlxmt half the cases, reaching from one to 
three fingersbreadth below the wwtal margin. 
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There is coiiAidcrable interference \vitli the gezieral health. 
Antemia is usually present, and in the later stages a fine b^o^vn 
pigmentation may appear in the skin. The temperatiiro is 
generally raised one or two degrees, wth occasional exacerbations 
to a higher level, when fresh joints are likely to be involved. Sweat- 
ing is common, and the extremities usually feel cold and clammy. 
In Io^g'd^a^^'n-out cases growth is interfered with and the cluldren 
become puny and stunted. The sedimentation rate of the red cells 
is raised so long as the disease is active, and repented ostiinatioiLS 
may be used as a guide to the vahic of any therapeutic measure. 

Complications. The occasional occurrence of subcutaneous 
nodules, adliesive mediastimtis, and valvular di'sea.'se of the heart 
have been mentioned. Amyloid disease was a complication in 
one case, and mention is made later on of the rare association of 
rheumatoid arthritis with scleroderma (seep. fl47). 

Diagnosis. This should present little difficulty. Even wdien 
the onset is brisk, tlic less acute character of the pain and tlie 
faiinro to respond to salicylates distinguish it from acute rheuma- 
tism. Exceptionally a multiple synovitis occurs as a manifesta- 
tion of congenital syphilis, but there will also be other signs, 
including a positive Wassermann reaction, to indicate apirochretal 
infection, The stiffness of the neck and spine might su^st 
spinal caries, but the involvement of the joints of the limbs will 
prevent this error. 

Prognosis. The tlbeaso gencmlly lasts for several years, the 
course showing periods of improvement followed by relapses. 
The ultimate prognosis is, however, by no means bojzcless, 
indeed some children eventually recover completely, while othom 
lose all trace of acti%'o infcctioit but are left with permanently 
stiff joints, A recent enquiry by Colver into the after-history 
of 40 cases from the Hospital for Sick Children, Great Ormond 
Street, sliowcd a mortality rate of 21 per cent. In each of the 
fatal cases the illness had started before five years of age, an<I 
death Izad occurred within three 3 ’ear 8 of the onset. A fatal 
outcome is genernllj’ due to some intercurrent jzxilmonarj* 
infection. 

Treatment. The first essential is to search for and remove any 
focus of 6cpsi.<5. I’lio VTitcr has on more than one occasion seen 
the temperatiire fall to normal and a steady improvement take 
place after the disseotioti of septic tonsib. Abscesses arising 
from the roots of the tectli, and infected antra, are other sources 
of infection which, may Iw easily overlooked. ItTiethor intestinal 
toxBMuia is really a factor is uncertain, but a regular action of 
the bowels is very desirable, and the diet should os nutritious 
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as possible. So long as the temperature 5a raised, rost'iiv bed, 
prefcrabl3' on a balconj*, is adviiiahle. Later on. residence in a 
dry Biinny atmosphere should, if possible, bo arranged. 

I.<ocal measures to the joints such os radiant iteat and gentle 
jiiassage uill help to rcHor-o pain, daily pa.«sive movements 
should !« undertaken in order to presen'e the mobility of the 
joints, and light splints should bo H'om to provent deformities. 

Tliero is no specific drug. Salicylates seem to be entirely' 
without effect, and more benefit is likely’ to be obtained from the 
prolonged administration of some general tonic such as equal 
parts of malt and syrup of the imlide of iron. 

Intramuscular injections of gold salts are sometimes verj' 
beneficial, but during their ndminbtmtion a close watch must be 
kept for signs of toxicity An initial injection of 10 mgni. should 
be given, and if no local or general reaction follows, the dose 
should bo increased to 20, 50, and 100 mgm. Injections should 
bo given once o neck, and a single dose shonld never exceed 
100 mgm. It is generally necessary to give two courses, with an 
interval of tuo months lietuecn them, the first course consisting 
of (V total of { gm., and the second of 1 gm. Toxic manifestations 
include aUiumtnuria, an»raia, and dermatitis, awl during treat- 
ment the urine should bo c.xaminiHl daily* for albumen, and the 
haemoglobin and sedimentation rateshould be estimated cnchueok. 

Ilciiefit has sometimes folIoive<I rrj>eatcd induction of liigh 
fever (protein shock) by intravenous injcctiorw of foreign proteins 
such as T.A.IJ. vaccine, sterile milk, or jicptone. 

DISEASES OF BONES 
Achondroplasia (Cliondnxlystrophia Footalis) 

This remarkable condition is characterised by shortness of 
the limbs, leading to divarfiiig, while tho trunk remains of norma! 
size. Tho dbcaso may affect flucci*sBivo generatioiw. Tho older 
name of “ fcntal rickets,” which ivns at one time applied to this 
contYiVion, is misleading, for there is no connection between 
achondroplasia and rickets. 

The long bones of the limbs are those chiefly affecteil. They 
arc about half their normal length, hut tho shaft is stout and 
the ridges and markings are more pronounced than usual. At 
their end.s the long Imncs ore expanded and cup-shaped, at first 
sight being somewhat similar to rickets, and tho epiphyseal 
centres are situated closer to the sluift than iionnnl. 

Clinical Picture. The appearance is so eharecteristic that the 
conditiun is recognisable at a glance. Tlic outstanding feature is 
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tlic dwarling due to the shortness of the limbs, but tliis is only 
seen when the child is standing, for the. trunk i.s not affected. 
There is generally fcome bowing 
of the limbs. The buttockB are 
promitrent, there is prononneetl 
lumbar lordosis, and the child walks 
with a peculiar rolling or waddling 
gait. The arms are also so shortened 
that the hands scarcely reach to the 
hips, and the ends of the radius aiid 
idna are bossed. The fingers are 
short and stumpy, and when out- 
stretched give the appearance of a 
trident, the ring and little fingcis 
being deviated to the xihmr side, 
while the middle and forefingers 
are deflected towards the radial 
side. There is usually some bending 
of the ribs. 

Tlio head appears large, and by 
moasuroment is actually increased 
above the normal, so much so that in young clnldion tbo 
appearance of hydrocephalus may be simulated, and the features 


fios. 97 «««l 9^. A«Ii<Riclra{il>i»iA. 

are sometimes rather coarse owing to the thick lij)« and the 
rctroues6 nose. The mentality la normal. Ikilicrty occurs nt 
the usual time and sexual activity is uirnffccted. 

MS. ratitneou . M 
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Differeotial Diagnosis. The two conditions whicli arc most 
likely to be confused with achondroplasia are rickets and cretin- 
ism. Tlio disprojjortion of the limbs is, however, quite unlike 
rickets, and the X-ray picture of the two conditions is also quite 
distinct. Needless to say, the condition is uninfluenced by anti- 
rachitic treatment. Tlie same points servo to rule out cretinism, 
in fact it is only tho facial appearance which might at first cause 
difficulty. 

Achondroplasia does not tend to shorten life, but is completely 
unaffected by treatment. Tliytoid extract lias been recommended, 
but usual!}’ has no effect. 


Morquio's Disease 

This rare condition was first described by Morquio ^ in 
From tho close similantj' of the recorded ca'^es there can be no 
doubt that the disease fonns a 
dhtinct clinical entity. 

Several members of a family may 
be affected. Tlioir appearance is 
striking, for they are dwarfed, the 
sternum H pinched foiwards, and 
there is a dorso-lumbar kj^ihosis. 
Genu valgum is present, and tho 
ends of the Jong bones are enlarged. 
The facial appearance and intelli- 
gence arc unaffected. Radiologically 
tho epipiiyscs of tlio long bones 
are grossly irregular. TJicy are 
expanded, cup-shaped, and may 
show n fragmented outline, and 
the aoctabula apjiear eroded. The 
vertebne ora wider and more 
shallow than normal, and at tlic 
Vcvel of tiio ky^^vosia one oi wioro vettebias appear wedge nbaped, 
tapering anteriorly. 



Fio. {19. Morquio's discuM in 
A boy Bg«l eight yrars. Note 
tlio dopth of ttt« ebent and Uio 
dono-ltunbar k}-pha*is. 


Cargoylism - 

llils is also a rare condition which at first sight bears resem- 
blances to Morquio's liisca^, but the skelctnl changes are more 
widespread, ami other tissues ore involved as well. 

> Morquio, L., Arth. de J/^/. dta Er^anli, 19^, 82, tS9. 

' C«rgayluin. inbii, tV, It. II., Sholdoa, tV., snd Ca|>on, K-Q-, Quart. Jour. 
.Mtd , 193C, 29 (Xc'ii SerirA, Vob D), 119. 
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Tho syndrome comprises ; a lai^e head with frontal bossing, 
coarse ngly features, a vride mouth and broad tongue, a 
squat nose, nasal discharge, tough and dry' scalp hair, and opacity 
of both corneas. Lumbar kyphosis is present, and there is some 
limitation of movement of tho joints of the limbs. The liver and 
spleen are enlarged, and there is a severe grade of mental defect. 

Ra{hologically the 
sella turcica is much 
elongated, but not 
deepened, the long 
bones are stouter than 
normal and their 
ridges and markings 
are accentuated, the 
epiphyses ore ex- 
]>anded and may be 
fiOt at an angle to tlto 
shaft, and coxa valga 
may be'prcsent. The 
phalanges are also 
broadened. The. 
kyphosis is due to 
deformity of one or 
more rertebraJ, ^rhich 
show a peculiar hook- 
like process in place 
of tho anterior half of 
the body. 

Post-mortem examination has revealed that the changes in the 
soft tissues arc duo* to the accumulation of a lipoid substance, 
which is at present unidentified. The parts predominantly 
aflfected by this change are the Kver, spleen, anterior lobe of the 
pituitary, and the eorncje. 

Both Jlorquio’s disease and Gargoyllsm must be disliiiguisbed 
from tho more severe degrees of infantile rickets, and from 
syphilis, cretinism and achondroplasia. Tho appearance of tho luj» 
in Morquio’s disease must not be confused with pseudo-coxalgia 
(Perthe’s disease), and this will be avoided if the examination is 
carried further than the hips. 

Instances of both contlitions have been recorded throughout 
childhood ajvd Ijoyond puberty, Tliey are uninfluenced by 
treatment. 
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Osteogenesis Imperfecta (Frogititas Ossiuin) 

The outptanding feature of tliis remarkable condition is an 
undue fragility of the hones. There is sometimes es’idcnce of 
fractures having occurred during intrauterine life, and multiple 
fractures are likely to ho produced during birth. In another group 
of ea.ees the history of fractures does not begin until the third or 
fourth year, and in the!=o children a peculiar blueness of the 
sclerotics Is often noticeable. An hereditary and familial tend- 
ency Is also more common in the latter group, hut the dilTcrcnce 
betucen the two type.s is not sutficieiit to justify their considera- 
tion ns pcpanitc entitje.s ; more probabl}- they represent varieties 
of one condition. 

A familial history is obtained in about a quarter of the coses, 
and the condition has been known to affect both of twins. The 


poses are equally involved. Tlio changes in the bones vary some- 
what with the age of the ehlld. Soon after birtli the long 
hones arc hrondencil. stunted, miefied, and much deformed m 
outline from tho jiresence of numcrou.s frncture.s and excessive 



callus {see Plate XII.), while m 
older children the bones appear 
slender, with a thinned cortex, 
and are often bowed The 
fractures generally heal readily. 

Tho cau«o is unknown. Tin* 
formatiun of j>erifts(cnl hone 
appears to l>o defective, and a 
reduction in the number of 
ostcoblafits has been noted. 
Although tho hones apjxrar 
poorly calcified, tho amount of 
calcium and phosphorus in tlio 
blood is normal. 

Symptoms. The capes in 
\\IucU fractures nri'-e at birth 
arc the mostsDvere. Tho bones 
nrcpopoft thateven the gentlc«t 
handling of the hnhy may 
produce a fracture, and a® 
many aa lOd fraclnrcft have 
Ijeeii recorded in a newhom 


I'lo 101 . Uoy »g<^l *»MMi »(»!*», 
willi iri'i'crfi'ctA. 


iiifattl. Tho long lumcs 1>ee«inie 
bent, and the attitutic of ti>c 
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baby as lie lies on his hack with his arms spread limply away 
from the body, and the thighs and leg« so bent as to make a 
circle with the feet together, is most striking. The vault of the 
skull is often so defectivel 3 ^ ossified that in patches there is no 
bone nt all, while in other places it is so thinned that craniotabes 
can be casih’ elicited. The majority of tho.«e infants <lie within 
a few' weeks of birth. 

In the group affecting older children fractures arc oasih* pro- 
duced by the mildest trauma, and not infrequently the break 
occurs at the site of a previous fracture. The bones gradiialK' 
become deformed, and grow'th maj' be interfered with. The 
teeth are often soft, and may ha\’e a peculiar 5 'cllow translucent 
appearancG omng to deficient calciCication of the enamel. In 
these older children the outlook as regards life is good, although 
the deformities maj* greatly' interfere with their activities. 

Treatment. There is no curative treatment. In the infantile 
typo the baby should lie on a bed of cotton wool and should onlj* 
be lifted for changing. At all oges tho greatest care must bo 
tekon to set the fractures in as perfect alignment as possible In 
order to redneo tho likelihood of further defonnitj*. 

Osteosclerosis Fragilts (All»ers-SchOnberg Disease ; Marble 
Bones) 

This rare condition wn» described by Albors-SchOnberg in 1004, 
The long bone.s arc much thickened towards their e.'cticmities, 
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'giving them a diitnb-bell appearance, and nro so densely calcified 
that on X*ray examination it is iraposaibloto make out any trabe- 
cular structmt;, and the medollaty cavity may bo obliterated. 
In spito of the thickness of the bones they aro peculiarly 
■fragile, and fractures readily oecor. Severe nnremia is often 
a prominent feature, and is due to a slow destruction of 
tho marrow hy the encroachirig bone. Progressive loss of sight 
may bo another distressing eymptom, and is duo to com- 
pression of the optic nerves as a result of narroning of the 
optic foramina. 

Instant^s in adults have been recorded, but the comlition is 
essentially one of childhood, and apparently arises before birth. 
Both sexes are affected, and more than one member of a family 
may show the condition. Partial cases have been observed 
in which only one or two bones have been involved. The outlook 
is bad, and the majority of cases die 
during childhood. 

. CIcido-cranial Dysostosis 
Tliis rare condition is due to defective 
formation of the membrane bones, that 
U to say, the bones forming the vault 
of the skull and tho clavicles. Tho 
condition may be both hereditary and 
familial. 

The clavicles may be completely 
nb«cnt, but more often one or both 
ends are. present while the remainder 
is represented by fibrous th»sue. 'flie 
muscles attached to tho clavicle may be 
undeveloped. Tlio effect of tho de- 
formity is to prevent the shoulders 
from being braced apart, and tho child 
is able to approximate them so tiiat 
they almost meet imtler the chin. Tiio 
pubis may also fail to ossify. 

J..argo patches of tho skull may 
remain imo««ificd, and tho fontancllc-s 
may not close for several years. 
Bossing of the frontal and parietal eminences may npjxiar. Tho 
mentality is unaffected, and tho condition does not teml to 
shorten life. 

There is no treatment. 



Flo. 103. Girl ssvU 
}ran, vitia cranial 

nj'aoKtcHU, show inf; liow 
the fiMmliicre 
npproximafed 
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Arachnodactyly 

Tho peculiar feature of this rare condition 'is tile unusual 
length of the fingers and toes, hcnco tho name " spider fingers.” 
Tho long bones of the limbs may be affected also, but to a less 
extent. About half the cases show gome form of congenital heart 
disease, and many show congenital ocular defects as well, such as 
dislocation of the lons; a rapid quivering of the irides, or 
nystagmus. There is a considerable degree of mtisenlnr weakness, 
which may lead to early death through intercurrent infections. 


Congenital Elevation of the Scapula (Sprengel’s Deformity) 
Congenital elevation of tho scapula may be bilateral, but more 
often only one side is afTecte<l, the scapula being raised an inch 



Fic. 104. Girl ag«<l tweU'e years, with congenital elevation of 
tho loft scapula (Sprcngel's ifcformity). A britlgo of bone 
connecting the scapula wjib |}m> sjiiRe has bren dividod. 

or more above its follow. Tlte scapula is also smaller tliaii normal 
and tilted so that its lower angle lies close to tho spine. Jn some 
case.s it is ri.xed to tho lower cervical vertebne by tough fibrous 
bands or by a plaque of bone, and the arm cannot then be raised 
above’ the shoulder. Other deformities are likely to bo present 
ns well, such ns scoliosis or torticollis. 

As a rule treatment is unnecessary, but if a bridge of bone • 
exists between the scapula and the spine Its removal may lead to 
some improvement of function. j 
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{ lu tOJ Jnfnnt mt motidi*. wiltj osi^rriifiafy. 



l-ir: ]fiO. 0«Mf{ihnl> X-ray of titp iikHll of tin- rliiM tfi I'l;; lO'*. 
Rticr lie Ill'll n-oi lull ms year* of Bp*. S«to »ln> iliintal 


DEFOUMITIES OF THE SKULL 
O-tycephaly (Tower Jlejul) 

Thin tieformity j*» due to a premature hyrst'stosis of tlie sutures 
»t tlie of tiie skull, «iicl o*» tLe Lmin crows llie c-ijsictty of 
tlic cratiiuin lias to lie niado good p«nHv l»y nti overgrowtli of tlie 
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great wings of the sphenoid, which bulges the slaUl laterally 
above the ears, but chiefly by an increased height of tho vault. 
The forehead is abnornmlly high, towering upwards and forn ards 
over tho bro\vT3, the iughest point of the skull being at tho anterior 
fontanelle. From this point the skull slopc-s backu ards to the occi- 
jmt. Tho orbits are widoapartand aresoshallow that the eyes pro- 
trude, sometimes to such an extent that they are easily dislocated 
beyond the Htia, and the optic nerves may be so stretched as to 
lead to atrophy and blindness. In spite of the remarkable 
appearance, the mentality is but little affected, As a rule only 
one member of a family is affected, hut hereditarj' and familial 
instances have been recorded. 

An X-ray of tho skull shows characteristic digital markings 
over the vault, due to the pressure of the underlying brain. 

Under tho name “ aerocephalo-Kyndactyly ’'n closely analogous 
condition has been described by Apert, jn addition to a cephalic 
appearance resembling oxycephaly there is webbing of the fingers 
and toes, which may be so severely deformed ns to be jiractically 
tKclesB. 

Treatment. In the face of advancing optic atrophy decom- 
pression may bo necessary to preserve sight, but otherwise there 
is no treatment. 

Scaphocephaly 

This is a rare deformity associated with premature fusion of 
the sagittal suture and failure of development of tho wings of 
tho sphenoid. Tho skull is in consequence narrowed from side 
to side, but bccomc.s elongated in an nnlero-posterior direction. 
Along tho interfroutal suture the bone may be rai^rd into a 
prominent ridge, a rule the luciitnl development is retarded. 

/fypcrtc/orffm 

Tins is another rare deformity of the skull first described by 
fJrcig,^ and is tho result of an overgrowth of tho lesser wings of the 
s))bcnoid, combined with insufficient growth of the greater wings. 

Tlie facial appearance is cbnroclerisUc. The bridge of tho 
no&c is very broad, and tho eyes ate set so for apart that the 
visual axes may diverge. Tlio skull is nbo .sliorter than normal, 
tlio occiput is flattened, and there is pronounced lateral bulging 
in tho temjKiral region. In spile of tho thoroughly odd appear- 
ance, tho mentality usually unaffocled. 

There us no tre-stment. 

* Greip. H. .'r., etm. jf^r . lajr. 31, serf. 
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Plagiocephaly 

Tills is by no means an uncommon deformity, in wliich the 
long axis of the skull is slightly diagonal, one half of the frontal 
bone and the opposite occipital polp being undnlj* prominent, so 
that the vault of the skull has a tvristed appearance.. The 
condition is usually thought to be due to a malposition of the 
fcetal head in ntero, and is aometimes associated with congenital 
torticollis. 

In the majority of cases the shape of the skull tends to right 
itself during the early years of childhood. No treatment is 
required. 


SPINAL CURVATURE 

Although curvature of the spine is not infrequently met with in 
childhood, the majority of the cases arise from surgical conditions 
and therefore will only deceive pa&sing mention hero. Tlie most 
importantls tuberculous caries, and the physician needs to beware 
lest a history of pain, referred maybe to the front of the chest or 
abdomen, is in reality due to tuberculous dbeose of the spine. 
The pain may cither bo constant, oral first may only occur at night 
or when the spine is jarred, ns in walking or going downstairs. 

Caries of the cervical spine 
must also l>c remembered as 
a possible cause of still- 
nock. Rigidity of the 
affected ^rtebne when the 
spine is moved is a valuable 
and early sign, which may 
bo detected long before the 
cUarnctori'tic angular ky- 
phosis appears. At a later 
stage the formation of 
vtaf} vt-xviuK 

severe pniiui in the limb**, 
or paraplegia, or, if in 
connection uith tlio cervical 
spine, may cause difiicuity 
in swallowing or obstruct 
respiration. 

Severe scoliosis Is 
occasionally due to a failuro of development of half a vertebra, 
and there is (ben generally a corresponding disproportion in 
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the number of ribs. A Bcoliosis originating in this way appears 
as soon as the child begins to sit up. It is to bo remembered 
also tJiat the spine may become considerably curved to com- 
pensate for the tilt of the pelvis produced by such diseases of the 
hip as tuberculosis, congenital dislocation, coxa vara, or congenitai 
shortening of one leg. 

Atony or paralysis of tho spinal muscles from such causes* 
as rickets or poliomyelitis offer further causes of curvature. 

Postural Curves. These are usually an exaggeration of the 
normal anatomical curves of tho spine — in tho lumbar region 
the normal lordosis is increased, while in the dorsal region 
scoliosis or kyphosis may appear, the latter being present when 
the child is said to be ** round sbouldered.” Curves such as these 
are likely to accompany a general lowering of health from any 
cause, and ore most common between about six and twelve years of 
age at a time when growth has been talcing place rapidly. 
They indicate a state of physical exhaustion, and develop owing 
to laxity of the ligaments and loss of tone of the muscles con- 
cerned in posture, but aro not due to actual disease of tho 
vertebr®. Tho curves can usually be made to disappear by 
lifting the cliild off the ground, ^nctional albuminuria is a 
common accompaniment. 

Treatment depends on improving the child’s general health. 
To accomplish this, adequate rest, regulated oxercUes, and a 
generous diet are important. A change of air to the country’ or 
seaside is invaluable. A course of massage is desirable, and 
should be conibined with speciol exercises to improve the Jono 
of tho muscles concerned in maintaining the upright posture. 

Klippel-Feil Syndrome 

This rare conditha is the result of a congeiiital s^Tiostosis of 
several cemcal vertebne, which become fii.'^ed into a solid bon}* 
mass. Tho neck is remarkably shortened, with a low hair line 
at tfie back, and lateral bending of the neck is limited. Tiiere 
Inay bo an associated torticollis,- facial asymmetry, nj-stagmus, 
ami lesions of the brachial nerves. 

DISEASES OF MUSCLES 
Congenital Absence of Muscles 

Congcidtal nlxscnce of part or the whole of a muscle is occasion- 
ally met uith. The muscle reewt commonly affected is tho costal 



r.20 DISKASES OF JOJXTE, liOXES. AXI> .Ml'SCLEE 


portion of tlie jwctoralis major. Tlio dofocl gives a flattened 
appearance to the upper part of the chest, and is brought into 
prominence by making the diHd press his liands together. Kot 
infrequently there !«< an accompanying deficiency of the portions 
of the ribs, namely, the second to the fifth, to « Inch the muscle h 
normally attached. The function of the arm on the afTected side 
Is not noticeablj- impairetl. No treatment 19 requircrl.^ 

Other muscle-s which sometimc-s fail tt» dc\eIop inoludo the 
trapezius and serratus magnus. 



f HI Il'H Doy B{f«l jK’vwi jrairs. ronp'tmol ilcficii-iii, j «f ih'' 

TigliV inojwr 

CoJifienilal thx Ah'hwu.val. w/atJm.. laUliis 

tlie inufcclcs and uponeurooes of the anterior abdominal wall arc 
absent. 7 ’ho appearance of the akin of the abdomen is reinarkable, 
for it is redundant and heavily created. As would be e.xiiecfed, 
the abdominal c-ontents are easily ideiitiried on julpation. The 
child hi unable to cry luslili'. 

Almost alwajB there is an associated deformity of the urinary 
tract. The bladder is hypertrophied, the ureters are dilated and 
tortuous, and there is a bilateral hydnmejibrosis. The failure 
of the abdominal miisde-s to develop has Ik-cii nftriluited to 
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pressure on them during intra-iitorinc life hy the hyi>ortrophied 
bladder, but it seems more likely that the deformity of the orinarj* 
apparatxia is secondarj* to the muscle coiuiition and is due to a 
lack of the normal intra*abdoinmal pressure. 

Tho outlook is grave, and most cases die during infancy. 

Amyoplasla Congenita^ 

(Arl/iroffryj^osis co>»<^enj7<i ; mr/Ifi/)le cotii/enitol articular 

riffuti/y) 

This rare condition Ls clmrac(cri«cd by rigidity of one or moro 
joints of tho limbs, generally with a Byrnmietrical distribution. 
Tho fixation of the joint.s 
lias tho clinical apjiearance 
of fibrous ankylosi-s, and is 
associated iiitb great dimi- 
nution in size of those verj’ 
muscles ivhich would nor- 
mally be concerned in 
producing the movements 
which the child ia unable 
to perform. For instance, 
if tho dhow is fixed in 
extension, the triceps will 
bo found well developed, 
but the biceps is only a 
shadow of itself, 'flio con- 
dition dates from intra- 
uterine life, an<l may 
2X>ss}bly depend upon an 
arrested devdopment of 
certain muscle groups. The 
joint Burfacea aiul Ugaments 
are only developed to an 
extent demanded by the 
lunge of mowment. 

Cliiucally three types can 
be recognised : — • 

(i) All four limbs are fi-Twl in a |Hwition of extenrion. 

(il) Tlio hips are fixed imaMuction. and tlie Jcnecs in flexion, 
so that the legs make a dinmoml pattern. 

(iti) Occasionally tlio joints are affected rt'ymmcfrically, on© 
sicle being fivcil in flexion ond (bo other in ex(eiu*ion. 

' MipM.hi. \V., ArrI, nil . IP12. 7, 1 17. 
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A eb'ght amount of morement may come about after years of 
passive manipulations, while in others orthopfedic operations may 
be undertaken to improve the alignment of the Joints, but an 
increased range of movement is not likely to foUou*. 

TorUcoUls (Wry-neck) 

Wry*neck is a fairli’ common condition, and may bo eitlier 
congenital or acquired. Congenital wry-neck may appear within 
two pr three weeks of birth in association with a stemo-tnastoid 
tumour. Other casc-s are associated with a shortening and tight- 
ening of the stemo-maatoid muscle, and the appearance of the 
torticollis may then he delayed for a few months or oven for 
three or four years, but once it appears it is persistent, and is 
likelj’ to give rise to an as 3 rmmctricol development of tlie face, 
the half of the face on the side of the wrj'-ncck being smaller 
than the opposite half. 

In cases aasociated with a stemo-mastoid tumour, daily passive 
movements should bo carried out to preserve a full range of 
movement, Tlio wry-neck passes ofT after n few months ns the 
tumour in the muscle eubsidea. WTien the torticollis is persistent 
an open operation to divide the afTected muscle is usually required. 

Torticollis in older cliildren is generally o temporary' condition. 
It may bo duo to cen'ical adcidtls or may bo the result of exposure 
to draughte. Tlic muscles conccme<l are terwler, and efforts to 
straighten the head are painful. Kebcf is best afforded by (he 
local application of heat, combined with massage. 

’ Torticollis is occasionally due to ocular defects. Tho head is 
then tilted to one aide, and the chin is also turned towards the 
same side. The position of tho hca<l can be easily and painlessly 
corrected. 

MUSCULAR DYSTROPHIES 

The muscular dystrophies aro characterised by progressive 
weakness of certain groups of muscles, accompanied in all coses 
by wasting. In one type tho weakness is o-ssociated at first with 
apparent hypertrophy of tho muscles (pseudo-hypertrophic 
dystrophy), altlinugli later on these muaclea also end in fio^vro 
wasting. The muscular dystrophies affect eucocsslve generations, 
and eeveral members of a family may show' the condition, and 
when tills ia tho case the disease is likely to appear at an 
increasingly younger age in tho later members. Hoys tend to be 
affected more frequently than ^Is. rathological e.xarouiation 
shows atrophy of individual moFcIo fibres and their replacement 
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by fibrous fissiie and fat. 

When fat replacement Fio. 
predominates, the niua- 1*0. 
cles have the appearance 
of being hypertrophied and strongs 
although in reality they are weak, 
and as the fat slowly disappears 
.wasting becomes evident. The 
nen'ous system is not primarily' 
affected, although slight secondary 
degenerative changes may be found. 

Three clinical groups are to be Fio. 
recognised. 112. 

Pseudo-hypertrophic Muscular 
Dystrophy, This is the most common 
typQ of myopathy. TIio symptoms 
first appear at about five or six years, 
although there may be a history of delay 
in sitting up and walking. When the 
condition is fully developed, the child 
waddles as ho wallcs, rolling the body 
from side to side in order to clear bis 
toes from tlie ground. Rramination 
shows a mixture of hy-pertrophy of 
some muscles and wasting of others. 

The infraspinati and deltoids in the 
upper limbs and the glutei and *“• 
gastrocnemii in the lower limbs or© 
particularly hj^iertrophied and firm, 
and are in striking contrast to the 
wasting of the thigh muscles, the 
poctorales, the latissimus dorsi, and muscles of 
the upper arm. Tlie face muscles and diaphragm 
generally escape. There is woU-roarked lumbar 
lordosis, which is throum into relief by the large 
buttocks. The weakness of tho shoulder girdle 
muscles is cosily demonstrated by picldiig the 
cliild up under his arms, when, as in arayotom’a 
congenita, tho arms go up and tho child tends to 

Flos. 110-115. PMcuilo-hypertrophiis mwcuterd^^trophy. A 
• wnps of BIX piemres nhawiaK the du»rMtori*Ho manner 
in VI hich a child riaca from iha ptoao position. 
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slip through one’s himtls. The inethotl which these <iahlren 
a<Jo})t in rising fmtn a pionc j>u;>itioii is very characteristic. 
Tiiey first roll over on to the face, then draw «p the legs under 
the body and .straighten the anus so a.s to kneel with their hands 
on the floor; the legs are ne-xt straightened so that they stand 
on their hands and feet, and then they jmll themrelves np hy 
working their hands up their legs. 

Tliere is no loss of hcnsation. Tlie sphincters are imailected, 
•and the mcntabty is not imp.iirc<l except lu so far n.s the 
education of these children is likely to bo neglected. The tendon 
reflexes gradually tlhnimsh and arc linally lost. 

The foregoing de«!cnpt{oa represents the comlition at the tune 
■nhen the diagnosis is usually made. During the second doc.ade 
the hypertrophied muscles gradually uaste. and eventuallj' the 
patient becomes bedridden. Death u-snally conjci? obout from 
intcrcurrout infection. 

EaciO'Scapu!o«humrral Type (Landouzy-D^Jerine). This form 
of myopathy liogins a little earlier than the iisciido-hy’jwrtropluo 
typo. The facial nuiaeica liccomo atrophied, and the face is 
expressionless and devoid of w rinkJea. TJie eye-s cannot bo properly 
clw^d and the lips prolnwle, giving a chamcterislic fades 
(ioue/ie de /apir). The tongue, and musde-s concerned in 
swallowing, are not n.s a rule nfiected, but the child is unable to 
blow a toy or to «hi.stle. TJie im»seIc.sof tlic shoulder girdle also 
become weak and uasted, and at a later stage the jiclvio 
and thigh muscles may become mvolvcd. Tlto course ts \er 5 ’ 
slow, and the condition may remain statiouary for several years. 

Juvenile Type (Erb). This typo begins towanls pulicrly and 
affects principally the imisclcs of the shoulder girdle and upper 
ann, and the pelvic girdle and thighs. Winging of tho scnpnkc i.<i a 
feature. There may lie hyi»crtrophy of certain muscles such as 
the deltoids and glutei. The course la.st.s over many yenre, and 
tho condition may become j>ennaiwntly arrested. 

Tiealment. There js no curative treatment. It is important 
to encourage cxercise.s as long oh passible and not to let the 
patient take to his bed. Oenerally, splint.s and orthop.a'dic 
operation.^ aro contru-indicaled. Tlio recent employment of 
'glycine' has Iw-cn reported to give sonic inereaso of streiiglli 
to tho muscles, without however leading to cure. Tho tlo^c 
for children is 10 gm. daily, gh-en orally in milk. 

' Cullibcrtfron, Tl. P , arxl SlarWhlHn, T. 2C Quorf. •tour Afil , i03l, 27, 
b>w Penr^ 3. 411. 
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Myotonia Congenita (Thomsen's Disease) 

This isj a rare condition, showing both hereditai-j' and fannlial 
tendencies. T2io characteristic feature consists of a ctirionsly 
slow contraction an<l rciaxntion of inrisclcs, nltiiougli by repeatedly 
performing an action, as for instance shaking hatids, it soon 
becomes more easily carrie/l out. The symptoms may !«> noticed 
soon after birth, and persist into adult life. There ia no evidence 
of invdlvomeiic of the nen'ous flysteni. The condition is painless, 
and docs not tend to threaten life, hut is unaffected by treatment.' 
Tho stiffness must be distinguwhed from tho rigidity of pyramidal 
paralysis ; in the latter condition tho rigidity is not lessened by 
repetition of movements. Pathological examination slums 
hy|>optrophy and inercased nucleathm of the muscles 

Myasthenia Gravis 

This condition, which is usually met ^%’lth in adults, ocoarionally 
l)cgin‘! in the later years of childhood, and is dependent uiron a 
delayed transmission of impulses at tl>e ncuro-musc uliir junctions. 
The chief symptom is an undue fatigue of musclch, the muscles 
of tho face, the tongue, and those used in snallowing bcitig 
principally affected, but the nui^cles of tlie trunk and limbs arc 
occasionally involved, ft is eharacteri«tic that the jnu.«clejs 
recover after a short pcrirKl of rc«t. The myastliemc reaction 
which obtains in this disease consists of the nipid exhaustion of 
the muscles by repeated Foradic atimulation. 

The outlook is unfavourable. With careful treatment the 
patient may live several years and recovery occa-sionnlly takes 
place, but respiratory difficulties are likely, and death from 
exhaustion or intercurrent infection usually comas about uithin 
a year or tw o. Tlie course is often marked by periods of remls'sion. 

Treatment. When swallowing is so difficult that there is a 
tendency to choke, food should be given through an oe.sophagoal 
tube. Of dnigs, oplictlrine has been reported to lead to imj/rove* 
ment, ns hn.s the ndminj.stnition by mouth of 10 gm, of glycine 
daily. Large doses -of potassium chloride are also beneficial. 
The subcutaneous injection of prostigmin (an analogue of 
ph5-FOstigmine) gives a dramatic but temporary return of jwwcr. 
The standard solution contains 0*5 ing. In 1 e.c., and an injection 
of 2 c.c. gives an improvement which lasts for a?)Out fi\'e hours. 
Larger or more concentrated doses arc likely to cause, toxic 
symptoms, particularly afxiomiual iiain, which con be rctievc<l 
to some extent with atropine. 
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SOME COMMON DISEASES OF THE SKIN 


Infantile Eczema 

This may be defined as a catarrhal infiammation of the skin, 
of non-infective origin. Boys are more often affected than girls, 
and olmost always the child is fair-skinned and blue-oyetl, and 
above the average weight for the age. The appearance of fatness 



Fki. II0 In(nnti!t! przema Infant 

is, however, due to a watery distension of tiie tvysues, and in the 
event of a sliarp attack of diarrheea the los^i of iluid in tlio stools 
produces a rapid and severe lass of weight. TJie an.Tmic npjienr- 
nneo of many ecreinatoas infanta is likeviso duo to cedema 
rather tiian to actual blood changes. The instability of the water- 
balance has been expressed in tito term “ hydrolabile,” while the 
readiness with wlvicli cczemaloua infants develop catarrhal con- 
ditions such as bronchitis and diarrhoea led Czemy to suppose 
them to posse.«:s a ajiccinl '* exudative diathesis." 

Symptoms. Tlie onset is aeldom before the third month. Tlio 
change from breast-feeding to n diet of cow’s milk determines 
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the onset in many cases, in others the rash first develops ivhon the 
milk diet is augmented wUi other foods such as cereals and eggs. 

The rash first appears, and is most intense, on the forehead and 
checks. At first the skin becomes red, and feels hot and dry, or 
may bo thickened by mdema. Small papules and vesicle.s soon 
appear, and cause intense ilcliing whicii the infant relieves by 
scratching until a thin serum exudes, or the skin may crack 
into minute fissures from which serum escapes. Tlic serum dries 
into yellow crusts, and on the hairy .scalp these may so coalesce 
that the head seems caked with them. Beneath the crusts the 
skin is bright red, raw, and moist. 

The distribution of the rash may be cither patchy or diffuse. 
Beginning on the forehead, the face and scalp are soon involved, 
and within a short time the trunk and limbs may be affected- The 
skin in the flexures and at tlio nape of the neck is often a favourite 
site. In older children there is not the same predilection for the 
face and scalp to bo affected, more often the rash has a patchy 
distribution on the cheeks, chin, and limbs, especially in the 
flexures. 

The skin is very liable to become secondarily iufectctl, usually 
as a result of scratching, and the appearance of eczema is then 
masked by a septic dermatitis. This is particularly troublesome 
when it causes fissures behind the ears, the skin in tiicse parts 
remaining affected long after the rest has healed. 

Causation. There are two main views ; some attach the 
chief importance to irritation of the skin by various external 
factors, others iiold the sensitiveness of tiie skin to bo due to 
various internal factors. Treatment is only likely to f)e successful 
when both views arc taken into consideration. 

External Factors. One of the most important factors in keeping 
up the rash is tho constant eemfehing and rubbing. Other 
factors, such as sudden cltangc.s of temperature, cxiiosuro to 
u-intls or direct sunlight, washing with strong soaps and liard 
water, imperfect drjnng, and wearing rough or W’oolly clothing 
next to tho skin, all help to aggravate tho condition. It is prob- 
ably the c.xternal factors wliicJt determine the distribution of the 
rash. 

Internal Factors. Tho view that digesti%’o upsets are the source 
of infantile eczema is no longer popular, although the ra.sh is 
often worse if tho infant is for any reason out-of-.wts or feverish, 
ns for instance when teething and during vaccination. Tho fact 
that many eczematous infants exchange their skin condition for 
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nstlima as they grow older, and the frequent history of asthma 
or hay-fever in other members of the family, has led to the view 
that eczema is an allergic phenomenon, that is to say it derives 
from a liy][iersensitivity to foreign substances — \isually proteins 
— nith which the infant comes in contact. The proteins of food, 
especially milk (hictalbumin), egg, and wJieat, are the chief 
oiTenders, and about two-lliinls of ei‘zeinntous infants give 
positive skin-reactions to these or other proteins. Sensitivity ia 
developed against tJie whole protein molecule, not against tJic 
jiroduets of protein digestion, 
and in this connection it is of 
interest that many of the 
infants show a deficient power 
of secreting hydrochloric acid 
(Bray), making it more likely 
that fcKKl-proteins may pii'R 
undigested tlirough the stomach 
and be absorbed as whole protein 
from t)jc intestine. Tlio value 
of acid-milks m treatment pro- 
bably depends on n more com- 
plot© digestion of protein 
Eczema is sometimes met with 
in breast-fed infants, ond it lias 
licen shown that if tJie mother is 
achIorli\dric, she may absorb the 
proteins of her diet and excrete 
them in her milk. 

Prognosis. Althoiigli tlm rash 
can EOnietiincs be cleji^l up in 
a few week", to speak of " cure *' would he incorrect, for unless 
iherajicutic meiiiimw are i-ontinucd — and indeed often in spite 
of them — tlie trouble is likely to break out afresh. ^lany cldhlrcn 
twovcT fijvawtAwowsly Uwawbs tlw-ewd uf tlw> woswl j’ewr, 
in otlien^, nlthougji a e»>i>siderable improvement takes plnre, scat- 
tered p.atclies eoiitinue to crop up throughout childhood TIic 
rejilaiement of the symptoms of eczema by those of astJiinn, botli 
in infancy and older childhood, has already lioen mentioned. 

The tendency to dianlicca pcems to accovint for thoRo instances, 
fortunately rare, of sudden death in infantile eczema. The usual 
pfory is tliat the infant luis done eurprislngly well iiiidrr 
trealinenl, but after a few days the teinjicmtiin* has nioimtecl 
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rapidly, scvcro diarrlicca 1ms Eot in, and death has followed in a few 
hours. The f<iHoH ing example Mjrves as an illustralion ; — an infant 
aged six months had had generalised eczema since vaccination. 
After eleven days of treatment the skin became clear, hnt during the 
next night fourteen watery stools were passed, tlje temporntiire 
ro.se to over 105° F., and death ocemred on the followinguiorning. 

Complications other than septic dermatitis are uncommon. A 
unique cage was that of a male child six montlis of age who wa.s 
admitted to hospital with severe eczema associated witli pitting 
cedema of the legs and abdominal distension due to ascites. As the 
eczema improved under treatment, so the mdema and ascites 
quickly disappeaicd. The child remained under observation for 
four yeans, and although the eczema occasionally reappeared in 
patches, there was no recurrence of the ascites or the cedema. 

Treatment. This falls under tw'o headings — the protection of 
the skin from irritation, and internal treatment. 

Prolcetion of the SL'in. It Is essential to prevent the infant 
from scratching and rubbing the skin, ami, except in the mildest 
cases, this can best be accomiiHshed by applying a face-mask 
and arm-spUnts.^ These should be worn until the rash has 
subsided. The infant sliould also be shielded from nincls and 
direct sunlight, and the skin should be cleansed with olive oil 
instead of the usual soap and water bath. The clothing next to 
the skin needs to bo smooth ; woollen and flannel garments are 
too irritating, and fine linen or cotton are bMt. 

llcforo ointments are applied, any cnist.s should be removed. 
If bathing with warm oUve oil tlocs not get rid of them a starch 
and boracic poultice * should bo used. 

So long as the skin appears wl and angrj', a soothing ointment 
should be liberally applied as a protective covering. The follou’- 
ing serves verj' well : — 

“ Pulv, zinci oxidi5”- 

Pulv. amylio'i- 
^''aselino ad 5*- 

’ TJio A>j(] tnco aro eovertnl fiw- Jin«'n rAp ami mask in 

arf cut for tljo iio^o ntid mouth. C«ch ann is sjnmttsl l>y rt>j>j)ins: a st rip 
of rorniiaucd ranlboanl round tlie limb front tlio shouMcr to iho vrnst. hoMuig 
it in t>osttion by liizbt bAndop-n. Ttie infant is abln to wavu 1i!s arms itt>out, but 
(loxion of (iio rltiowB is (iiniloi. 

* S/'^rrh and Iloraric Poahte*. 3I»* a talfIrtpoonf«»} of nfsjrh wiflj A loa. 
sjMtunfiil of bomcio acmI. Stir In a etW itasto siitU cotl water, tlu'n pour in 
Itoilinit water until tho starch Iwomr* trsiuliicont. Allow to cool tnto a jelly. 
Apply by sprctulinp tlic j''Uy on clwtn lincR, and li-atv on for an hour. 
imtil all cniits {ut>c come away. TIus poiiltiCo R,ay also io- UM'd in ilcahiig with 
tho enuts of impetigo conWpjfMtt. 
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If there is any superimposed infection of the skin, tliis should he 
dealt with at the same time by incorporating yellow oxide of 
mercury gr. 15 in the ointment. 

\Vhen the acute inflammation has subsided, and in the more 
chronic forms with rough thickened skin, crude coal tar makes a 
most useful application, but its effect must be watched as it 
occasionally reddens the skin. It may be prescribed ns 

Crude coal tar gr. 15, 

Zuio oxide 

Pulv. amyli , 

Paraffin tnollc i 
Adeps lanse j 

Persistent patclies of eczema on the face, cliin, or limbs will 
Eometimea respond satisfactorily to a combination of resorcin 
and birch tar in the foHowing prescription • 

Resorcin gr. 40. 

Zinc oxide gr. 40. 

Bismuth subnitrate gr. 40. 

Birch tar oil m. 80. 

Adeps lan®3“* 

Pataffinum moUe 5'^i* 

(Great Ormond Street Pharmacopain.) 

Internal Treatment. Drugs by mouth are of no value except 
in so far as the regular action of the bowels is concerned. tVhen 
the skin is acutely inflamed | to 1 gr. of grey powder at night 
should bo ordcreii. A low intake of fat in the diet ia advantageous, 
and, if a dried milk is being given, a half-cream brand is preferable 
to one of full-cream strength. Of the two milk proteins, lact* 
albumin is the one to which eczematous infants are usually 
susceptible, and this may be removed from fresh milk by taking 
off the skin which forms after the milk has been boiled. The 
addition of fiydrochloric acid ^ to the milk is also beneficial, 
because of the aid given to protein digestion. Freshly prepared 
acid milk has seemed to give better results than the various 
brands of dried acid milk. Almatn, a synthetic miIk-po\uIer, is 
very successful in some cases, prolmbly because it contains no 

> JTylrrxhlorte And Mitt. Boil I pint of frwh millc, allow to fooJ. «n<l remove 
tho «ktn When cokJ, add slowly drop by drop foriy.ftvo mlidrcv* of Ac. H>df<J- 
chlor. dll. (D P.), (tirrln^ all ilte lime. Only llte flneat curd should form. Tlie 
milk may be given wIioU of diluted according totho Inlant'a ago and requitemenW. 
Aa with ordinary milk and water mixturn, ilto addition of augnr 1« neceaaary. 



IGHTUYOSIS 


631 


lactalbumin, but both eggs and 'wheat are used in its manufacture, 
and if the infant happens to be sensitive to the proteins of 
these the rash may be aggravated. ^ 

When eczema arises in a breast-fed infant, it is generally 
unwise to advise weaning, for the trouble seldom lessens on 
cow’s milk. Improvement may be brought about by giving 
the baby at each feed tlireo drops of acid, hydrochlor. dil. (B.P.) 
in a teaspoonful of sweetened water. 

Idtthyosis 

TliU is a congenital condition, although it may not be noticed 
until a few months after birth. The akin is dry, tliickened, and 
scaly, the scales forming a mosaic-hko pattern, and looking not 
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unlike fish scales. They arc often jugmentetl, making the skin 
appear dirty. Tlie trunk and limbs are widely in\'olve<l, but the 
palms of the hambt, the soles of the feet, and the flexures escape, 
and the face is but slightly affected. - A milder form of the con- 
dition, known a.s xeroderma, is not uncommon. 
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Like eczema, ichthyosis is often as<ociate(I witlj asthma, hut 
djfTers in that it is i)ermftnei»t, nml slious no tendency to improve 
wlieii tlie *astliina develops. It may he added that asthma in 
tlic«e cliildren is particularly resistant to treatment. Ichthyotic 
f liildren are usually tJiin to the point of appearing badly nourished, 
and they feci the cold mote than <lo normal 
children. 

Treatment. Tlic condition is inboni. so 
that cure is out of the question. Thyroid 
gland is sometimes beneficial, and cod-liver 
oil anil malt should also be given. Liberal 
inunctions of olive od or vaseline may bring 
alioiit some improvement, others have bene- 
fitetl from a daily bran-bath followed by local 
applications of glycerin and roso-nntcr 

Psoriasis 

This IS seldom met witli before the middiu 
yean* of cliildhood. Tho lesions con«V''t of 
circular dry patches, in size from a sispence 
to a half-crowm, of hcapcd-uji 8llver\ scale'* 
ofcpitheJInm on u dull red Imse. The patches 
mn lie wrapcil off with the nail, and lent e a 
rod erythem.s iming one or two drops of 
bhxxl. Acute ca<»c« occur in which the trunk, 
lirnlis, and scalp are thickly sown with 
patches, and under treatment thcs'C ensoa do . 
well. In the more chronic c,asc.'i tlie scalp, 
the front of the knees, and the iinck of the 
elbows, arc the usual sites, and although 
under frealincnt these patches clear up, 
they arc likely to n*appear w hen treatment i* 
sloppeil. Tho patches on the .scalp may caiijO 
eonsidcmblo itcliing. 

Several mcral«r8 of a family may be 
iificcted. Tlie euuse is unknown. Some liavc bupjioscd the wn- 
dilion to l>o a rheiunatie inanifestatiun, but there is no g<KKl 
evidciue for ihi’?. Psoriasis doc-i not afTccl the generd health, 
and h not as.'»c)ci.'itc<l with any allergic state. 

Treatment. Reliance must to placed on local nienstirrs TIic 
following ointment riibb.d in night and morning gives satis- 
factory results ; — 
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Liquor picis carbonis 5i. 

Hydrarg. ammon. gr. 10. 

ParafRnum nioUe ad 31 . , 

Clirysarobin ointment (-1 per cent.) has been recominended, but 
it stains tbo clotbing, and may prodiic'e a severe ciyi:Jieina. If 
it is to be cmploj’ed, its efTect shoutd first be tried on a small 
patcli. 

Pityriasis Rosea 

This is another eruption in which scaling is present, but 
its course is quite difierent from psoriasis or ichthyosis. Tlie 
first lesion consists of a small pink scaling patch — the herald- 
patch — situated ns a ndc on some part of the trunk, and is 
follouwl in about ten days by nmnorous similar pateJies on the 
trunk and the pioximat parts of the limbs. The patches aic 
about the size of a tlireepenny-plet-c, and arc fiat and scaly, with 
a 3 'ellau‘ish centre and a pale pink rini, and usually cause itching. 

The rash disappears after six weeks or so, and does not recur. 
Treatment oonsi.'it.s of a daily warm Condy’s fluid hath, followed 
by inunction of salicylic acid (gr. 15 to tlie ounce of vaseline). 

Lichen Urticatus (Papular Urticaria) 

Tilts is n variety of urticaria only met with in children, among 
whom it is very comuum, in fact most children huffer from it at 
.soniy time or other in tficir early yearn. It is mo.st ftequent 
between six months and two years, hut may continue up to about 
six years of age. It is mure common during tlie spring and summer 
moutlts. 

'llie eruption begins as on urtienriai wiical with a small red 
papvilo in the middle. The wheal fadesmfler a few hours, by 
wliicJt time the p.’ipnle has Iktcohio vesicular, and, owing to the 
thick covering of cpidormw, it ha.s a Imnl sliotty feel. The spot.s 
vaiy in number fiom a fmv to several humlriHl, and may occur 
on any part of the skin, hut are mast eotnmoti on the butfocks 
and lower part of the trunk. On the solOvS of the feet and palms 
of the hands, where t)ic skin is thicker, the vesicles may be J inch 
across, «tid are filled with a j-ellow opalescent fluid. 

Tlie eruption itches intensely, iKirticularly when the child is 
warm in bed, and it is at night-time that tho urticarial wheals 
are most mitic'cnlile. Scratching lirtug^ relief by nipturing the 
vesicles, leaving small pits in the skin winch hc.nl asn mfo without 



C34 SOME COMMON DISEASES OF THE SKIN 


a scar. A teraporarj* farounish pigmentation Bometimes marks 
the site of recent Jesions. Ifeedless to say, secondarj’ infection 
ma}’ easily arise ns a result of scratching. 

Jloro than one cau.so may bo nt work. Often there is soino 
evidence of digestive disorder, the bowels may be constipated, or 
the stools may be unhealthy and contain undigested food par- 



f'lG. ISO Lichen urtirstus thniring tho vesiclpq on ttie frvl. 

Infant oeven months. 

tides and mucus, and on this account tho rash has been attnhiite<l 
to tho absorption of toxins from the bowel. An exce.'s.s of cereals 
in ilie diet is sometime responsible, and tho condition is often 
present during the seasons wlien acid fruits are available. Bray 
has pointed out that bacon fat (including ham, lard, and bread 
fried in bacon fat) may be a cause. 

Diagnosis. This is generally easy, but confusion may aru^o with 
chicken pox. Tlie vesicles of variccUa are, how ever, more delicate 
and thin-walled, they may be present inside tho mouth, and a 
history of contact with another case may be obtained. Scabies 
is as great a cause of ecnvtciung, but a careful search of the skin 
will usually show tlie tj^itcal burto^rs of the acarus (pee p. CIS). 

Prognosis. Although the cniption may quickly dear up under 
treatment, it is very likely to reappear, and it fs extremely dilficult 
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to licep some cliUdren free from it. Even the most resistant cases 
grow ont of the condition ftt about tlie time of tJie second 
dentition. 

Treatment. Local treatment is directed towards reducing tho 
irritation and dealing with any secondary infection. A cooling 
lotion such as calamine lotion, or an alkaline lotion of sodium 
bicarbonate (half an ounce to 1 pint of water) should bo applied 
frequently. Largo blisters on thofeet may bepuncturedanddusted 
with zinc powder. Secondary infections can be dealt with by an 
ointment of ammoniated mercury. The clothing needs to he light 
and smooth, cotton or fine b'nen being most suitable, and the 
daily bath should bo cool, as the rash is usually worse after an 
ordinary hot bath. 

InitTwd Tnaimtnt. The diet should be a light one, tho last 
meal of tho day being at teatime. Acid fniits {strawberries, 
raspberries, currants, gooseberries, plums, etc.), pork in any 
form, and breakfast cereals should be omitted, S^Yeet8, chocolates, 
and those “ nourishing ’* extras beloved by parents, such as 
cod'liver oil and malt and chocolate foods, should be avoided. 
A regular action of the bowels is essential, and may be obtained 
in young children by giving one or two grains of grey powder at 
bed-time, or tho following mixture may be given after meals : 

Pulv. Rbei, gr. 1. 

Sodii bicarb., gr. 4. 

Syr. zingiberis, m. 6. 

Aqua chlorof. ad. Si- 

In addition larger doses of alkali, -sucli as half a tcaapoonful of 
bicarbonate of soda in a small tumbler of water taken between 
meals, are of benefit. 


Urticaria (Nettle-rash) 

Urticaria is common to both children and adults. Tlio ra.'^li 
appears as raised pinkish-whlto wheals or blotche.9 on any part 
of the skin, and causes intenso itching. The spots develop 
quickly and may only last an liowr or bo, or fresh M'heaJs may 
continue to ap{>ear for several days. 

Tho causes arc various. Digestive up'^cts and constipation 
account for eomo, others follow rapidly after the ingestion of 
foods to which tho child w eensitivo, eggs, milk, porr3rlge,*fi.sh, 
and frnits'-espccially strawberries and raspberries— being tho 
moat common offenders. Urticarial wheals are also caused by 
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insect-bites and stinging nettles, and a severe urticaria is often a 
prominent symptom of sernm sickness. Dermographism, in 
vliieh wlieals can be produced merely by lightly scratcliing or 
stroking the skin, is n rare form of tiic condition. 

Treatment. Cooling applications, such as calatnme lotion or 
zinc cream can bo used to allay the irritation, and lukowami 
alkaline batlis maj* be given for the same purpose, allowing an 
ounce of sodium bicarbonate to 5 gallons of water. Salines 
such as milk of magnesia or magnesium sulphate should be 
given by mouth, and an alkaline mixture should be prescribed. 
Sodium bicarbonate, sodium citrate, potassium bicarbonate, and 
potassium citrate, 5 gr. of each in half a tumbler of water oicry 
four hours, does very uell. A hypodermic injection of three to 
five minims of adrenalin may give temporary relief, and should 
be followed by a J gr. tablet of cplicdrino iiydrocbloride every six 
hours. A careful study of the diet in relation to the rash may 
indicate certain foods that must in future be avoided. 

Napkin Rash (Jacquet’s Erythema) 

Napkin rashes are duo in part to lack of ordinniy caro and 
attention in keeping the napkins changed and the parts clean, 
and partly to irritation and burning by chemical Bubstaiiccs 
liberated from the fitooh or urine. Almost always tlie rash h 
associated with loose acid stools, sometimes caused by 
excessive amounts of carbohydrate in the diet, but more often 
duo to the passage of fatty acids in the stool. The napkins 
often give off a strong smell of ammonia, the ammnniacal napkin 
burning the skin and accounting for the cry’thenia. TJie ammonia 
is liberated in the napkin by the action of urca-siilitf ing organisms 
from the unhealthy stools, uhich break domi the urea of the 
urine into ammonia ami COj 

At first the rash apixiars as a simple reddening of the skin, 
hut if it is left untreated siijierficiat blisters soon form, and rupture 
to leave oxleuaive and often deep oxeoriationa. The contact of 
urine or heecs against these raw areas is painful, and accounts 
for much screaming and TCstlessncsa. The distribution is as a 
rule sharply limited to the area covered hy the napkin, and the 
ra«h is most severe at points where the napkin clinfes, such as the 
convexity of the buttocks, the inner a.si>ect of the thigli.s, the 
vulva, and the tip of the penis. If the infant is con-stantly drouinR 
up his legs against the najikin the skin over the calves may abo 
l«? involved. 
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Jacquet’s crj'tlicma must be disstinguiahcd from the rash of 
congenital sj'pliilis. a rule the latter extends right to 
the anal margin, anti may spread beyond the area of tlie 
napkin, and is a deeper red colour. There may also be other 
evidence.^ of s 3 ’})hilis, sueh os a laah on the hands or feet, 
fissures round the mouth, anufllcs, an enlarged liver and spleen, 
or epipliysitis. 

Treatment. The liability to na|)kin rashes is, of course, much 
reduced as soon ns the infant can be trained to pass ttrine or 
freees into a receptacle, anti therefore the regular *’ liolding out " 
of the babj' after each meal is an important preventive measure. 
Scrupulous attention must lie paid to changing the napkins ns 
soon as they become soiled, the parts being bathed \rith warm 
water and carefully dried and powdered. 

If tliero is any soreness, the ordinary Tnrkish-towelling napkins 
should ho lined with a thin inner napkin of soft material such as 
buttor muslin, and strong soaps should never be u«ed for 
washing the napkins. When the skin is reddened the napkins 
should 1)0 rin.«e<l through a solution of pereldorido of mercury 
( 1 in 4,000) or borncic aoi<l ( I in 100) after they have been wnslied, 
with the object of rendering them mildly antiseptic, and so 
inhibiting the grou t)i of urca^splitting organisms. Each time tbc 
napkins are changed, the £Mi!ts should be freely smeared with a 
protective grease such as vaseline, or if tlic skin hn.s already 
broken, equal parts of r.inc o.vide and castor oil, or resorcin 
gr. loin vaseline^!, .should be applied. ^\ttention must, of course, 
bo paid to the correction of any dietetic errors. 


Enema Kash 

An erythematous nv«h occaHionally npj>ear8 about twelve to 
tu cnty-foiir hours after an enema. It is not due to any jwrticular 
constituent of the cnenm ns it may follow enemnta of wafer, 
j-nlinc, or soap un<l ^^atcr, but w the le.sult of toxic absorption 
from the bowel. The rash may simulate that of scarlet fcver, 
but is more n-sn.-jlly a blotchy eruption occurring chiefly on the 
extensor surface of the in the itcighbourhood of joint.s and 

on the face, aiul it seldom lasts more than a day. It is not aceoni- 
])nnic<l 1 ) 3 * fever or eonatitulional disturbance, is onK* slightl 3 ’ 
itching, iunl requires no treatment- It.s importance lic’? in its 
recognition, for it be dLstiogttt«he<l from the’ rashes of tho 
c.Nanthcinata. 
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Svi'e&t 'Rashes 

These are often seen in infants and yonng children, particularly 
in hot •weather, or if there has been fever 'with much sweating. 
It will generally be found that woollen or flannel garments have 
been worn next to the skin. Tlie rashes occur chiefly on the trunk, 
and may be either cr 3 'thenintous or more often consist of minute 
yellow sudaminje, scarcely as large aa a pin’s head, on an erj-thema- 
toM.s base. The only treatment required is to lighten the clothing 
and to dust the skin with a aimple powder such aa equal parts of 
zinc oxide, boraeic acid, and starch. 

Drug Rashes 

Tlie common drugs that are likely to cause rashes in children 
arc the bromides, belladonna, and phenazone. 

Bromides. A bromide eruption is most often seen when the 
potassium salt is given over long periods, ns, for Instance, in the 



Vlfl. l2l nruiniU« eruption iu • tnrl * 1 ^ tfn jeRr*. ujulrr 
treutiuent forepilepiiy. 

trcatnicnt of epilejisy, but occasionally a child is more susceptible 
and the rash then appears after only two or tlireo do.ses. 

Tlie eruption consists of numerous sinall papules or boils, 
which do not irritate, olid tend to thy off into scabs svithout 
loanng a scar. The face is most commonly afTccted. As soon 
as the drug is stopped the spots begin Blotsly to disappear, but 
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may quickly reappear wiien the drug is restarted. It sijould bo 
borne in mind that many soothing powders for infants contain 
bromide, and so may initiate a rash. Tim drug is also excreted in 
breast milk, and therefore a hteaat-fed infant may develop the 
eruption if the mother is receiving bromide. 

Iodide rashes have a very similar appearance, but are not often 
seen in children. 

Belladonna. The dose required to produce a rash differs 
considerably with individuals, some children being able to 
tolerate a drachm of the tincture in the day without signs of 
intolerance, wliile others are affected by half or a quarter of this 
dose. The rash consists of a bright red erythematous fliLsh like 
that of scarlet fever, but is less widespread, being often confined., 
to the nock and upper part of the trunk. Mental oxlularation, 

* dilatation of the pupils, and a dry mouth are associated symptoms. 
Tlic rash quickly passes off when the drug is witlUield. 

Phenazone {Antipi/rin). This drug may give rise to a blotchy 
ciytliema on the trunk and limbs resembling the rash of measles, 
but t})0 absence of fever, coiy2a, or Koplik’s spots enables a 
distinction to be made. A similar eruption may be caused by 
nirvanol, a (Irug wliich has had temporarj' popularity in the 
treatment of chorea. 


Impetigo 

Impetigo occurs in two forms — impetigo contagiosa due to 
streptococcal infection, and Bockhart’s impetigo duo to tho 
Staphylococcus aureus. Tho former is tho moro common. 

Impetigo Contagiosa. As tho name implies, this condition is 
highly contagious, and outbreaks of it may occur in schools, 
sometimes under the name "scrum-pox.” The rash begins an 
small red papules which mpidiy become converted into pustules, 
and tiien dry off into thick yellow crusts which oro loosely 
attached to tlie underlying akin. Tlie local hmiphatic gIan<U 
become inflamed, and may suppurate. Tho face is most commonly 
affected, and the crusts may be so clustered round the mouth and 
chin that lUtlo healthy skin can be seen. The infection may easily 
bo transferred to other areas of skin either by direct contact or on 
tho fingers. Wlicnthe scalp isinvolvedthe probability of associated 
infection \rilh jKjdiculosis capitis must be remembenxl. Occasion- 
ally the rash spreads in rings — the circulate variety — which must 
bo distinguished from ringworm. 

Treatment should begin by the thorough removal of nil scabs, 
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can hv^i he nrcoinpUMiwl -nitli the nut nf slnu'h ainJ 
horaeic j»ouUkf‘t (for preparatiou, mh; p, A dilntc awmonia- 

ted mercury oiuhiiont should tltcn Iw applied freely, or it the 
infection i? on the scalp n roniprc«s of pcrcJilorido of incrciiry 
(I in 4.000) may he u«icd. Fresh crusts must he removed morniti'i 



I HI 1^4 Im{x'tn{fH‘oiitn}:«>‘», in o *«■}• tlifw uml « loilf m«im 

and evening, as it is u«4*less to apply ointment on top of them. 
Painting with 1 per cent wdulion ol geutiftn \io!pt is an efpially 
efCective reme<ly, anti ts particularty w'.eful for infoctctl cracks 
hehind the cars The child must also he prewnfed from ruhhing 
or scratching the parts, and in young children n face-mask and 
arm splints sliouM he n om (for mctlio*! of application hce p. 020). 
With efficient treatment iiio.st cases can be cleared iipina fe«’ days, 

Bockhart's Impetigo. This coiwisia of a stnphylococcaJ 
infection of hair follicles, causing multiple pustules whicli vary in 
me ftoin & pin’s head up tn an ovdirnTy hoit. nw.1 omit on any 
area of hair-hearing skin. Treatment cortsists of frofiiient liathing 
inth hot Mater folloived by compres-ses of jicrehloriilc of mercury 
(I in 4,000) Ointments should not lie used ns they arc Iikeh’ to 
spread the infnetion. Boils should be foiiiontcd until they soften, 
and then should be opened and the boil and neighbouring skin !« 
painted v.'ith ncak iodine. 

lloth forms of imjietigo are often lienefited Iiy exposing the skin 
to ultra-violet light. 




LUPUS 


GU 


Stye (Honicolctiin) 

A stye comlsts of an ubscsess in the foUicIo of an eyclasii. Styes 
are common in childhood, and sometimes recur on and off for 
several months. Treatment consists of warm bathing or fomenta- 
tions, and the appropriate eyela.sli should bo plucked. The child 
)nu.st also be discouraged from rubbing the eye, ns this is likely to 
spread tho infection. IVhen a succession of stye.*? occur a 
staphylococcal vaccine will eometimes bring them to an end. 
Cod-Iivor oil and tonics are ako indicatetl. 

Lupus 

This is the rc.sult of infection of the skin by t}io tubereJo bacillus. 
It is a slo^vly progressive condition wlilch often starts in childJiood, 
at ^vhich age it is most nincnablo to treatment. 

yho oseential lesion is a lupus nodule, which at first k single, 
althougli by tho time tiio child is brought for treatment a smal! 
patch of nodules has already formed, causing a dull red thickened 
and infiltmtod area of skin. Pressuro with a glass slide causes the 
erythema to fade, and then the norlnles can be seen as light brown 
" apple-jelly ” granules Imnlly larger than a pin’s head. By 
pinching up tljo skin its infiltrated character can be felt. TJie 
first IcsioJw are getiernlly on the face, but any area of skin may bo 
aficctcd, and if left untreated the patches slowly spread. The 
mucou-s membrane of the mouth ami nose may bo involved, and 
tlie underlying eartihigcft may become eroded. Ulceration of the 
patches may occur, leading to considerable crusting. 

Treatment. The local application of ultra-violet Ught often 
gives good results, but the siHscinl Fiiisen light treatment is the 
most satisfaclorj’. It rerjuircs, however, special apparatus, and 
can only l>e carried out by those versed in its technique. Small 
patrlie.s luaj' bo treated by e-vcision or by scmjjing with a sJjnrp 
S|K)on. Ahcrnatjvely caustics may be applied. Adamson ^ 
recommends cither an ointment of pyrogallic acid (10 jwr cent, in 
\'ascliuc) applied on lint for forty-eight hours to caure ulceration, 
after wliich the area is cleaned and fresh ointment is put on 
until the area is healed; or tho arena inay be mopped «ith 
liquid acid nitnilc of mercury until they bccoine while and 
opaque. The p.-\intlng is repeated ewrj* few weeks until no 
notlule.s remain. 

* ir. fJ. Atiattuon, " of Iiy f!amxl Tlvtirsfi^U 

anii VaUmn, 102C. 
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TUo general licalth must also be improved by a generous- died, 
cod-liver oil, and oi>cn air. 


Erythema Nodosum (Nodal Fever) 

Tins remnrknWe condilion is not imeomniDn in the Fccontl Imif 
of cbildiiood and in adolescence, and is met ivitJi more often in 
girls than boju. As a rule the first evidence of the disease is the 
findden development of the typua! rerl areas on the shins, althonglv 
further inquirj' may show that the child has been vaguely ailing 
in health fora few vecka. There is often a history of a sore throat, 
or definite tonsillitis, about a fortnight proviously. The develop- 
raent of the spots is accompanlerlby feveroftwo or three degrees, 
and sometimes by a sore throat and pains about the joints. 

The eruption is so tj^iical that it can hardly be confused with 
other conditions. Down the front of the shins there appear red 
raised indurated and sUglitly tender swelUngs, varying in diameter 
from \ inch tip to 2 or 3 inchca, and in number from tno or three 
up to a doxen or more. Tlio nodules are either circular, or oval 
in sUapovtith their long axis m the direction of the limb, and at first 
they are bright red, but in a day or so the centre funw a duJiky 
wdour. Each nodule lasts about a Meek, and as it subsidcR it 
turns pujpUsh, finally IcaWng a brown staining. The nodules 
never ulcerate nor suppurate, and the regional lymphatic glands 
are not involved. As tli© first nodes disappear fresh ones may 
form) and so the condition may continue for two or three ucekB. 
Occa.sionaUy nodule-s also apjicar above the ktieo and on the 
arms, but always they ate more tltickly grouped on the shins. 

Variou-s theories have been put forward in e.vpianatioii of the 
condition. It has l^ecn looked upon ns a specific disca.se duo io 
an unknown virus, but there is little good evidence for this. It is 
Iruo that small epidemics in families and donnitorics have been 
described, Init it does not follow that the disease is tberofnre 
oommunicaWe from one child to another, nor does one attack 
confer immunity. Originally erythema nodosum was held to Ik* 
a rheumatic manifestation, but a litstory of it i.s very seldom 
obtained in children who have suffered from other Kcrioiis forms 
of rheumatism such as carditis, artliritis, or chorea, nor do 
children with erj'thema nodosum show a prerlilection to tlcvcJop 
these other rheumatic manifestations in Inter years. 

Attention has recently been foeusaedon the frequent association 
Iwtween erythema nodosum and early lulicrmlojis infection 
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elsewhere in the body. In an Inquiry into tiio after-history of 288 
eases Ustredt and Johannesson * found that within five years 
25 per cent, had developed some form of tuberculosis. 
Jlany cases give positive skin reactions to tuberculin, while 
others show clinical and radiological evidence of enlarged media- 
stinal glands. A study by Wallgrcn * of an epidemic affecting 
12 out of 31 scholars in a school class showed that all the patients 
gave positive tuberculin reactions, and half of them showed X-ray 
evidence of mediastinal adenitis ; one scholar was found to have 
active phthisis, and wm thought to iiave accounted for a wide 
dissemination of tuberculosisamong her schoolmates. In London, 
Coliis * found that 70 per cent, of a group of children u ith eo'thcma 
nodosum gave positive skin reactions to tuberculin, while others 
gave positive skin reactions to a similar preparation made from 
haemolytic streptococci. The dfeense hag also occurred in the 
course of diphtheria, cholera, and meningococcal infection. It 
seema clear from the foregoing that erythema nodosum may bo 
associated with a variety of bacterial infections, usually tubercu- 
lous or streptococcal, and the most leccnt view of its pathogenesis 
is that it marks the development of a state of allergj* or hyper- 
sensitivity to bacterial proteins liberated from some distant focus 
of infection in the body. 

Prognosis and Treatment. The prognosis H good as regnr<N 
reeoverj', and complicationa arc exceptional. A patient may, 
however, have more than one attack, and one cliild observed by 
the author experienced five attacks. 

Treatment of the eruption is iiaitUy called for bcj'ond rest in 
bc<i, using a cradle to raise the liedclolhos off the legs. Aspirin or 
salicylate of soda may be given to reduce the temperature and 
to relievo any tenderness. 

Tlic importance of erythema noilosum lies in the fact that it 
may bo the first warning of recent tuberculous infection, and it 
therefore behoves the physician to satisfy hiin.sclf on this point 
before discharging the jwtiont. A careful physical e.vflmination 
together uith X-ray evidence may lead to the dfecovery of an 
early focus in the chest, and further proof may ho gained by 
recovering the lubercio iMicilliw from gastric wafilung'i. Other 
memlwrs of the family should also be examined, as one of them 
may Iw acting ns nn unsuspectc<I sourco of infection. 

* fttiil Joliannoe^cn. ,Vor#l for , 0<!o. 1S>W. 

* a .Jnhr.f. KinrUrh.. 1^17. 117 , 313 

* (’.ill.-, \v. n. y..<ju',ri.jot,r.Mrd., iwe. Xw v.ij. i, j.. lu. 
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• Herpes Zoster 

Tills condition, which is not unconinion in children, is 
characteriswl by a painful vesicular rash distributed in the area 
of skin supplied hy one or more sensorj’ neircs. For some hours 
before the spots appear the child may be feverish and complain 
of pain and tenderness over the part about to be afTected. Small 
eij'thematous patches then appear, on which little blisters form, 
each about the size of a pea. The contents arc at first clear, but 
turn yellow* in a day or two, nn<l then drj* olT into scabs which 
pejKiratc in a week’s time without leaving a scar. Scarring may, 
of covtrse, occur if the child scratches and causes secondary 
infection. The rash is usually cUslributetl in the form of a half hoop 
two or three inches w ide encircling precisely one half of tJic body, 
and corresponding to the distribution of one of tiic tlionicio 
nerves. Less often an area of skin on a limb may be affected. 
Herpes Frontalia denotes involvement of the skin supplied by the 
supraorbital division of tlio fifth cranial nerve. Not only is 
herpes in this situation verj' painful, but the eyo may also bo 
involved, with conjunctivitis, keratitis or iritis. The face, mouth, 
or palate are other situations which may be affected. 

The pathological change.s consist of inflammation of oiio or 
more j>osterior root ganglia. The disease is caused by a filter* 
passing virus oUied to, if not identical with, that of chicken pox. 
One attack docs not confer immunity. 

Treatment. Tho course of the di'Ca-se cannot lie shortened, 
and treatment simply consists of resting tlie child in a position 
which will relieve pre‘«surc on the part involved, and dtisluig 
the spots with zinc nud starch powder. Sedatives such ns 
bromide or chloral sliould l»e given so long as there is pain. 

Herpes Febrilis. Tin's bears no relation to herpes zoster. It 
fonsfeta of a small cluster of vesicles usually on the upper lip or at 
tho corner of the mouth. The vesicles dry up into crusts which 
are shed without leaving scars, Tho condition is often seen as an 
aa<:orapa.v.icM:p.i <iC e. ctwwwwwv c^sVA, w\d it abya cvicut in 
pneumococcal pnciitnunia and incningococca! meningitis. Occa- 
sionally it is met with as a recurrent condition, hcrjjelic vesicles, 
a raised temperature, and joint pains appearing at intervals of a 
month or so, each bonl lasting up to a week, and tlie whole 
illness spreading over finir to «W month*;. The general health !•( 
but little affected. It is caused by a filter-passing virus clo«cly 
related to the virus of cnwplialitis lethargica. 

Treatment. This consists of protecting the parts with a bland 
oinlmont, such as cremor rind. 
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Sclerema 

Tliis ettriaua condition affects very young infants, and is 
cliaracterlsed by a patchy, or more rarely diffuse, solidification 
of the subcutaneous fat. Other names that have been given to it 
include subcutaneous fat necrosis, subcutaneous fat sclerosis, 
scleredema, and pscudosclercnia. 

The condition picks on ueak and puny infants, tlie symptoms 
appearing as a rule a few rial's after bkth. Patches of the skin 
become lumpy, raised, and have a firm feeling like tndiarubber. 
Tlie skin is attached to the subcutaneous tissues so that it can be 
picked up, but the patches can be moved on the deeper structures, 
and they arc not tender. Often the overlying skin hn.s a bluish 
cyanotic tinge. The situations most likely to be involved ore those 
that normally have a rich deposit of fat, such ns over the deltoids 
and hack, on the eliecks, or over the buttocks and enives. Wien 
the condition Is more wido.sproad the limbs ami trunk may 
bceomo practically immobilised by their rigid subcutaneous 
casing. 

In slight cases the temi»crat«rc remains normal, but more often 
it is considerably reduced, and may drop as low as 00® F. Other 
vital processes also slow down, the respirations may fall to sixteen 
per minute, the pul«o may drop to about sixty per minute, and 
the output of urine is scanl^'. Convulsions may occur. Theto is 
usually a sharp ilrop in weight, and pulmonarj* infections or 
diarrhma may occur terminally. Tliere are, however, other 
instances, usually in slightly older infunts, in which sickne.ss and 
diarrheea are tiic primarj’ symptoms, and patchy solidification 
of the fat appears as a complication. In the localbed form 
recovery is possible if the infant’s temperature can be raided and 
tlie strength mnlntajiicd, but the gcnemlisctl form is almost 
nlu'oys fatal. 

Studies by Harrison and UlcXec * have shown tliat the sub- 
cutaneous masses are duo to deposits of neutral fats in the form 
of neicuhr crj’stnLs, and that the melting-point of the fat is raised 
above the normal. The deposits soinctimca contain calcium 
salts, and arc then opaque to X-rajT», the film showing a spceklcd 
appearance of the subcutaneous tissues. Histologically tlierc is 
an accompanying inflummatoiy reaction coaslsting of an invasion 
of small round cells and a few giant cells. It is uncertain whether 
the condition is due to a primary error of fat metabolism or to 
toxnjmia damaging the fat cells. 

Treatment. Tlierc is no local treatment. 0»ro must be 
* llftfTt'wn arcK««f, Arrh. JW*. CS(7't., I D.JS, 1, 63. 
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to keep the body tempeniliire ap to normal, stiimdant ta’atmcnt 
by jmtstord baths may be required, and c%'cry cfTorf should bo 
made to hccure lireast-fccding. 

Scleroderma 

This is a rare coiidition characteriseil by fibrosis ami shrinking 
of the skin, so that it becomes taut nml cannot be creased nor 
picked up from the underljdng tissues. It may occur ns isolated 
patches fmorpheea). which resemble pieces of rs'ash-leather let 
into the skin, but in children it is usually seen in its diffuse form. 

In the dilfuse forur the limbs are chiefly afrected, and sym- 






Vio. )23 IVimstoTor'sUM Boy ag<Hl twpiTL* Ttia omu and 

Ii'gSftliotr loiuiJoritl’t' nosting, (Itc kormcuuld only bi'StraichtcnnJ 
to tlie dfjtrca aliown, <uul menra of cluvnie ulfvnf irere presont over 
1)ie jatvila? nn>l neromtem piotvasM. 

metrically, hut the trunk and face may also bo involved. 
At first the skin is slightly swollen, and the on'set is often 
accompanied by feverish attaelu', (Kiuts in the limb'^, aiwl a variety 
of erythematous rashes, Jjitcr the snclliiig subndos and the skin 
gradually liardeiis ami contracts so n.H (o rc.strict verj’ considcmbly 
the movements of the iolnt*!, the siihcutniicoiM fat disapiKvim, 
and eventually the nfiecteil parts appear emncmteil. The skin 
over the Iiony prominences becomcsi stretched, thin, and shiny, 
and Is likely to break doivn into chronic ulcers, and the fingers 
become stiff and claw-Iikc (sclerodactyly). Telangiectatic ra-shes 
are often present, particularly on the Iumd.«, over the cheeks, and 
round the eyes. The hair becomes thin and may bo entirely shed. 



SOLBWDERMA 


C47 


and extensive erosione of the teeth may occur. Gangrene of the 
c.xtremities has also been recorded. 

Tho pathological changes consist of fibrosis and atrophy of tlio 
skin and subcutaneous tissues. The nutrient vessels of the .skin 
arc nt first surrounded by a ecKukir exudation, and later undergo 
obliterativo arteritis. The cau‘«Q is unknown. 

The course is a chronic ono over several years. Death may 
re.sult from exhaustion or interenrrent respirator}* infections ; in 
other cases some degree of recover}* m.iy come about even after 
years. 

Treatment. There is no 8jK?ciric tre;itment. Septic foci must 
be sought for and eradicated, Th}*roid gland has been recom- 
mended, and in tho early stages salicylate of soda may be of some 
value. General measures should include fre.sb air, a nourishing 
diet, cod-liver oil and malt, and tonics. Slasgage ond ph}’sical 
therapy may bo tried in the cliromc stage, and careful splinting 
may bo needed to prevent deformities. There is usually great 
difficulty in getting the clironic ulcers over bony points to heal ; 
local c.xposnres to ultra-v'iolet light have seemed to help, and 
' drej’sings of gauze soaked in horse serum ba%'c succeeded uhen tho 
usual antiseptic dressings have failed. 

Associated Conditions. Scleroderma may occur alone or may 
be associated with similar changes in the other supporting tissues 
of tho body. 

TJio musclc-s iimy be ofiected in tho same way ns the 
skin, becoming small, liarfleried, and fibrous, to such nn e.xtent 
a'l to immobilise the jointi*. If the hulscIcs are afTcctcd alooe 
while tlie Bkin escapes tlic name Mf/osilis Fibrosa is applied, while 
if skin and mxisclo arc simultaneously afibeted tho condition is 
sjjokcn of a-s Dennaloinj/onitis. 

JJonM. In the chronic stage a considemble Jos's of calcium 
occurs from the bones, lending to severe osteoporosis. This may 
be duo to direct interference with tho nutrition of tho hone, but 
niero loss of U'jo of tho limbs is also a likoly factor. 

Joints. Tibrosts of skin and musclo.s may occur togetlier with 
tho changes of rhc\traatoid arthritis. A lK>y under the writer's 
observation began his troubles with an illness indistinguishable 
from rheumatoid arthritis. Within a year thh was complicated 
by dermatomyofiitls, and later by calcinosis. 

Calcwosia. This nnttio is applicti to the formation in the 
pubcutaneous tU-sucs of depwits? of calcium palls, chiefly car- 
i)Ou.ites and phosi>hatc3. ’Ilierc may be several aubcutanemw 
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plaqvics, varying in size from a pea to a walnut. Tliey are most 
likely to appear on the fingers or in the neighbourhood of joint.s, 
but may occur in any part of the skin. Tiiey form slowly, and 
may increase imlil the ovetljing akin reddens and finally breaks 
down, allowing the discha^e of a milky fluid rich in calcium, or 
after lemaining unchanged for months they may slowly resolve. 
Rarely a generalised form of subcutaneous calcinosis occurs. The 
deposits can be seen on an X-roy^ film. 

Pediculosis Capitis 

Tin's is a common parasitic infection in children, particularly 
among tho.'se of the poorer classes, and is indic.ited by the pre-senco 
of the eggs, or “ nits,” in the liaif. These arc small hard white 
specks which rescmhic pieces of scurf, but can be distinguislicd 
because scurf is easily removed wlvilo nits arc firmly stuck on to 
the halt by a chitinous tube, and so cannot be shaken off although 
they can bo made to slide along the hair. The lice thcmsolvTs 
uro only seen on a cIo.«o inspection of a licavily infected head. 
The infection makes the child scratch, and th'is may lead to a 
secondary impetiginous infection, the scalp becoming covered 
with yellow crusts, and the local lymphatic glands becoming 
cnisrgerl. 

Treatment. IVlicii tlicrc is Impetigo the hair must he cut 
short and the tre.itment of impetigo adopted. In mild cases tho 
nits may bo removed by a thorough ivashing with soap and water 
followed by repeated combings with a special nit comb, but if the 
head i^ more heavily infecteil the hair should bo soaked with oil of 
sassafras and the head be wrapped up in a towel ovemigiit. This 
shouldbefollowedby a soapnnd water wash, and then a thorough 
combing. Tlio ii hole process may need to be repeated tiro or three 
times before the infection js abolished. 

Scabies 

Tills la a tommon and eontagioua akin infetlion tauswl \iy the 
Acariis scabiei. Sevcni! children in a family arc UJcely to be 
infected. The ncariis burrows into the superficial ln3Trs of the 
fikin, fbo burrows appearing as fine lines about J inch in length 
and usuallv' dark with dirt. At one end of tho burrow is a minute 
vesicle containing tiic acarus, and in order to confirm tho diagnosis 
tho burrow may lie opened up and the acams rcmovcil on the end 
of a nmlle. Under the low power of the microseojre the ncjinis 
looks like ft miniature crab with n fnt body nml eiglit short legs. 
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TJio burrovi’s should be loohcd for behrecn tho fiugers nnd toes, 
oil the front of the uTists, and along the aides of the Jiands and 
feet. Tho skin of the trunk and limbs is often infected as ivcH, 
but tho characteristic burrows are less easily seen there because of 
tho scratch marks and superimposed septic infection. The face is 
not as a rule involved. Itching is intense, especially at night 
when t!io child is warm in bod, and the trunk and limbs may be 
heavily scored Tilth scratches. 

Diagnosis. It is only b3’ be.iriog tins disease in mind in any 
child who suffers from an itching akin that cases wili neither be 
overlooked nor mistaken for eczema or lichen urticatus. Similar 
Hymptoma in other members of tho family must always arouse 
suspicion. It must also bo remembered that a septic dermatitis 
may bo masking an underlying infection with scabie.s. The 
distribution between the digits and on tho ivrists is distinctive, 
for impetigo, eczema, and lichen urticatus do not usually occur in 
those situations, but the /inoj diagnosis rests on recovering an 
acarus from a burrow, 

Treatment. This consists of a thorough application of sulphur. 
Tor three consecutive nights the cliild should have a warm bath 
followed by tho inunction of equal parts of sulphur ointment and 
vaseline. Tlio same nightclothes and bedding should be used 
tliroughout the treatment so that they may become saturated 
with tlie ointment, but they should bo disinfected after tho third 
night. 

The sulphur may set up a mUd dermatitis, in wliich case tho 
skin should bo sn’ahbcd over with ft tar lotion (liquor picis 
carbonis 3*7 water 1 pint) for a week or so after the sulplmr 
treatment is hnished. 


RingHwm (Tinea) 

Ilingwonn in children occurs in two forms — ringx^orm of tJie 
body {Tinea corporis or circinata) and ringrvorm of the ecolp 
(Tinea capitis). Both forms aw duo to infection of tho hairs and 
hair-folHcIcs by parasitio fungi. 

Tinea Corporis. TIic fungus may be convejTil fi'om one child 
to another, but is usually taken from ft cat or dog. The condition 
appears ns circular rod scaling patclics or rings of variable sire, 
either single or ranUlpIc, and situated on the face, body, or limbs. 
Tlie fungus can bo seen under the micro'^copo if a sea Ic is removed 
from tho patch and allowed to soak for half an hour in liquor 
potassaj before examination. 
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■Ringworm of the body clears up in a few days if the patclics are 
painted with tincture of iodine or inunctcd with an ointment of 
salicylic acid gr. 10., bcntoic add gr. 10., coconut oil m. SO., 
vaseline 5^3- 

Tinea Capitis. Tlie fungus spreads from cliild to child by 
contact, or through the medium of brushes and combs, towels, etc. 
The lesion begins a.s a single patch, more or less circnlar, in which 
the akin appears scaly and the liair seems at first sight denuded. 
Closer pxajnination shows the Ptum|H of many hairs broken off 
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silort or bent over at an angle Hie stumps are brittle, and easily 
break off if an attempt is made to ]tuli them out, but gentle 
traction will relea.se a stump, and microscopical examination of it 
when mounted in liquor potassao will show llie ftmgiLs. Unless 
prompt treatment b given fresh patches soon appear, ami 
cvonlually most of the scalp may be affccterl. 

Ringu'orm of the scalp b more resbtant to treatment tluin 
ringivorm of the body because of the deptii of tlie fungus in the 
Iiair follicles. To effect o euro it is ncccs-arj’ to cause shedding 
of the hair. The older methods of doing this hy caii.sing a severe 
local inflammation with irritant ointment.s have been Biipcrscded 
by X-ray treatment or the administration orally of thallium 
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acctalo. Both methods require caution, and trentment is best 
left to those with special expcrience. 

With X-ray treatment a Eiiiglc patch is exposed to the raya, or 
if tlio whole scalp is involved it is inappetl out into five areas, each 
receiving an equal expasure. Three weeks later tlie hair falls, and 
the disease is then cured. New hair begins to appear after another 
three weeks. The risk of tliis mctliod lies in producing pennanent 
baldness, although it is not likely to happen in the hands ofexperts. 

The internal adminiatration of thallium acetate is followed by 
shedding of the hair in one to two weeks. The risk in this case 
is not of permanent bahlno'ss, but imlcas the dose is accurateli’ 
measured severe toxic symptoms may be produced, and fatalities 
Iiave been recorde<l. One dose of 8 mffm. per kgm. of body wight 
is given. Tiio merits of this method are gaining an increa.sing 
number of supporters. 

Birtgicorm of the naUs is rare in cliUdren. The nails appear 
roughened, and scrapings show the fiuigus. Treatment consists 
of removing the nail, followed by the application of salicylic and 
benzoic acid ointment. 

Alopecia Areata 

This is not uncommon in cliUdrcn, and is clmractensed by the 
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rapid deveiopment of one v»t more bald pvtcbea on the scalp, the 
skin becoming pale aird shiny. Tlien; m.iy bo a few stumps of 
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broken hairs, wWch aro slender at their junction M’ilh the akin, 
giving them the appearance of exclamation marks. 

The cause is unkno^vn. The wndition must be distingiiislicd 
from lingn'orm, in wliich the baW patches have a scaly surface, 
the hair stumps are bent and fragile, and microscopical examina- 
tion elion^ the infecting fungus. 

Alopecia areata is likely to persist for months or years before 
new hair grows, and relapses are also common. Treatment 
consists of giving tonics by month, and applying stimulating 
lotions locally, such as perchloridc of merCTirj' ^ per cent, in spirit, 
or cantharadin in the following prescription : — 

B Vinegar of caiilhoradin dr. 3. 

Glycerin dr. 3. 

Phenol gr. 20. 

Ahnond oU oz. 1|. 

Oil of Rosemai^' m. 15. 

Water to ox. 6. 

(Great Ormond Street Fharmneopooia.) 

Ntevl 

N»vi, or haemangiomata, are for the most part congenital. 
Tiiey fall into four main types ; — 

(1) Porf-mne Mark. These may occur on any part of tho 
body, but are most common on the face and neck. Tho patches 
are flat, purplish in colour, and may cover extensive areas, 
sometimes following a segmental distribution. As to treatment, 
they are best left alone. 

(2) iStraicticrri/ Mark. Tliesc vary in size, but seldom cover 
an niea larger than a sliilling. TJicy are raised, bright red in 
colour, and may overlie a deep cavernous angioma. Their 
treatment dc 2 »nd 8 on their size and pasUion. Small ones may 
bo frozen for obout fifteen seconds with a stick of carbon dioxide 
snow, the application extending just beyond tiio edge of tho 
njevus. Tho treatment may require to bo rejwatcd three or four 
time.s at intervals of a few Mccl^. Treatment by electrolysis or 
puncture with tho galvano-cautery is also c/Iicacious. Radium 
maj’ bo used for tlie larger najvi, tho l)cst results being obtained 
if other methods Imvc not been previously tried. 

(3) Cavernous Nitvi. These are situated in the subcutaneous 
(Issue, and appear as soft raised tumours srilh n pale purplish 
tinge. They are best dealt wth by surgical excision, although 
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when they occur on a part whero a scar would bo unsightly, 
radium may ho used instead. 

(4) S'pidtT Nce^vi. Theas orfeo after birth, and consist of a 
bright red vascular twig in tlio centre surrounded by a network 
of dilated capillaries. They may bo treated by freezing until 
COj snow, electrolysis or galvano-cautery. 

Chilblains (Erythema Pernio) 

Chilblains are a freiiucnt source of trouble to children, appearing 
as red and intensely itching swellings on the toes, heels, fingers or 
ears, llioy occur during the cold damp montlis, and aro at their 
worst when the child warms hia cold extremities in front of a fire. 
In severe cases the surface of the chilblain may ulcerate. 

Treatment. Children subject to chilblains should bo protected 
from the cold and damp by wearing thick loosely Icnittcd 
woollen stockings and gloves. Daily exorcise to jiromoto a 
good circulation, such as skipping and swinging the anus, should 
bo encouraged. Locally a stimulating application such ns 
liniment of camphor should bo rubbed in, and as a preventive 
measure the estremities may bo rublwd with camphorated oil 
every morning and evening. If ulceration occurs a dressing of 
boracic ointment aliould be applied. Interna) remedies are of 
doubtful value. Calcium has been much vaunted, and may bo 
given in tho form of 10 gr. of calcium loctalo in a simple mixture 
three times a day, Tho results of calcium therapy arc, however, 
not impressive. 

Warts 

Tlicsc consist of small epithelial excrescences, and are mildly 
infectious. Two vnriotie.9 are met with — the common wart and 
tho plane wart, both duo to a Wnw infection. 

Tlio coynmon tcart may bo cither single or multiple, and hn.s a 
surface which is ragged, often Jobulatcd, and usually darkened by 
dirt. Tlioy occur most frequently* about the fingers or on tho 
backs of the hamis, and, even if Icftuutreatoil, may disappear 
spontaneously after monllis or years. Cliildren are very apt to 
pick at them, cftu.sing n troiiblcsomo oozing of blood. 

Plane, warh coi^ist of circular fiat*topj>etl pale groAvths not 
nuich larger than a pin’s head, and are usually very numerous. 
Ulmy occur chiefly on the hands, forearms, and face. 

Treatment. Large solitary warts may be treated by tho direct 
application of a drop of fuming nitrie acid off the end of a match- 
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stick, the surrounding skin being carefully protected by a coating 
of vaseline. Multiple \rarts may be dealt udth by freezing with a 
stick of CO 3 enow, or by a short exposure to X-rays, or by the 
application of tri-chlor-acetio acid. This is n wystallinc substance ; 
one drop of water should be added to some of the ciystals to 
dissolve them, and the fluid applied in the same way as faming 
nitric acid. 
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CONGENITAL SYPHILIS 

The vast majority of oliildrcn suffering from syphilis are 
infected bcfoi-o birth, and it is quite exceptional for the eomlition 
to bo acquired during chlldliood. This may, houever, come 
about if an infant is sueldcd by a wet nurse uho has sypliills, 
or jKsrhaps through the ntcdiuni of infected utensils used for 
feeding or toilet purposes. The sequence of events is then the 
same as in adults— after about a month or six weeks a primary 
sore appears at the site of infection, with iirm e/dargement of tljo 
regional limiph glands, followed in ttro or three months h}' a 
secondary stage in which a variety of symptoms, such os skin 
rashes, ulceration and condyloinata around the mouth and the 
anus, faucial and larj^igeal catarrh, an<l a general odargement 
of lymph glands, may appear. The tertiary stage follows after a 
lapse of a few years, and is clraractcrised by n difluso fibrosis of 
organs or by the formation of gummata. 

The foetus may be infectwl by cither parent, but as a rule the 
infection takes place from tlio motlicr rru the placenta. It is, 
howevTer, possible for the father directly to infect the embryo 
if the seminal fluid contains spirochfctcs. In cither wise tho 
mother will bo infected by the time her child is born, and in 
practice it is found tliat the IVassennann reaction of the Human 
who Iwars a syphilitic child is almost invariablj' jK)‘»i{ivo. even 
though fiho herself may not show any clinical evidence of syphilis. 
That she is already infected is also indicated by Colics’ I^aw, 
which states that the mother of a Byjdiilitic infant may hrcaBt* 
feed her child witliout risk of infecting herself. 

liecausQ the great majority of eypliilitic infants acquire their 
infection during intm-uterine life, n primarj* stage is not apj^iarent. 
If the infection begin-s shortly after conception the fwtus will 
almost certainly die in vtero and Im caist forth n.s a niiscarriage or 
fltill*l)irth. If infection i.‘» delayed, the infant may be bom pre- 
maturely, and at birth may show oln'jous sigtw of bccoudary 
syphilis, in which case death is likely after a few days or vecUs. 
It more commonly bapjicuH, however, that the child i« bom alive 
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and apparently healthy, and manifestations of the disease are 
delayed for a month or so. Tlie eymptoms that then arise seem 
to bo a mixture of secondary and tcrtiarj’ lesions, illustrated on 
tho one hand by skin rashes and condylomata, and on the other 
hand by inflammation of bone and pericellular cirrhosis of the 
liver. Tlio clinical demarcation of the secondary and tertiary 
stages U much less clearly defined in congenital sypliilis than in 
the acquired form of the decease. 

The question has often been raised whether syphilis can bo 
transmitted through three generations. Tliere is considerahle 
difficulty in proving this, because although a syphilitic baby may 
be bom to a parent ^rho also show's obvious stigmata of congenital 
syphilis, it is, of course, possible that he or she may have acquired 
a fresh infection in adult life or that the other parent may have 
done so. In spito of these diiTicuUies it seems probable that in a 
small number of cases syphilis does pass on to tho third generation, 
and recently Nabarro ^ lias recorded 17 families illustrating third- 
generation sj'piiilis. 

Symptoms in Infancy. Wlicn signs of syTihilis are present at 
birth tho infant is usually undersized and puny, mth a wrinkled 
sldn and wizened face. Nutrition teems to fail right from birth, 
and after a month or so tho baby appears miserably thin and 
wasted. On the other hand, if the symptoms are dclay^ for a few' 
weeks growth may proceed satisfactorily enough, and the infant 
may be well nourished when tho first manifestations appear. 

Sypliilis in infancy may prwluce a multitude of symptoms, 
many of which may be present at the same tirao, ur they may 
occur singly. One of the most frequent is snuflles, duo to 
rhinitis. Tlio nase may becomo so blocked from congestion and 
dlsclinrge as to interfere ecriouslj’ with breathing — and therefore 
with feeding and nutrition, because tho infant continually has to 
turn from the nipple in order to breathe through tho inoutli. 
Snuffles may bo present at birth or may appear after a few 
weeks, and tho accompanying necrosis of tho nasal cartikges and 
bones accounts for tho depressed bridge of tho noso which so 
frequently characterises older syphilitic children. Ulceration of 
tho lorjTxx may also occur, giving a honrso character to tho 
infant’s cry. 

Skin rashes arc frequent, hut varj* coniidemhly in appearance. 
As a rule tho basis of tho rash is a blotcliy erythema, usually 
dull red in colour, and eventually tho 8U|>erficial layers of the skin 
* nril. Jour. 1033 , 9 , 1 . 
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flake ofF in small scales. Altliough almost tlie whole skin sxtrfaco 
may be involved in tin's way, t!ie rash and subsequent flaking 
are particularly common, over tho bnttocica and on the soles 
of the feet and palms of tho hands, where the skin may come 
to present a highly glazed appearaa(^. There is often difficulty 
In distinguishing the rash on the buttocks from a simple napkin 
rash, but while the latter tends to alTect particularly tho 
prominent parts of tho skin which come into firm contact with 
tho napkins, the syphilitic rash is often more pronounced in the 
creases of the skin and close up to the edge of the anus, 
linear cracla or ulcers are likely to appear, radiating from 


tia. 130 . Sji>hil((ic conajloroata nmtitHJ ttmenwi. JtJanl ogMi tno montld. 

tho anus liko the spokes of a wheel, and there may also bo 
raised greyish masses of cpitlieliura, orcondyiouiata, close to tho 
anal margin. Similar patches and linear ulcerations may occur 
round tho comers of the mouth, and later give rise to nidiating 
scars called “rhagades.” Sometimes the skin may Iks raised 
into blisters filled with thin scro-purulent fluid— syphilitic pemphi- 
gus— and the outlook is thej» always grave. Another occ.a5ional 
maiUfestation is tho formation of laigc hard boils, w hich, if they 
discharge at all, discharge only a thin fluid. Inflammation of 
the nail l)ed3 may also occur — sypldKfic onychia — often with 
loss of the nail. An.'cmia is n common feature, and accounts in 
part for the cafe^ait^lail compfcxion which many of these infants 
show. 'Xhe blood count shows a simple secondary ann^mia, in 
w hich b<ith the number of redcellsand theha’raoclobin arc n?duce<l. 
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\’isceral dtstucliances vary a great deal. The liver is iisuallj' 
ciilargerl, cxlendiijg perhRp<i almost to the \imbilicas. It ia firm, 
w ith a (-mooth surface, and not tender. As a rule jauiuhco U not 
present, hut nben it occurs it imUcates an unustially severe infec- 
tion, and canies a had prognosis ; it is most likely to bo seen in t ho^e 
infiuvts who show inamfe'»tntions of the di«CQ^e right from birth. 
jU post-mortem examination the liver is reddish-purple in colour, 
or may be slightly jaundiccil, ami histologically a fine network of 
fibrils of young fibrous tissue can Ite made out between the 
hepatic cells — pericellular ciitIiomb. Tlieie may be also numerous 
small foci of necro'is vitb collcctiona of lymphocytes, tcprc^cuting 
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iniilary guiiunata. Special hfniiiing mcthotl« aliow nit nhtniil.uue 
of spiroclia'te.'* 

The spleen nh-o iLstially cnlnrgeil, and may extend iilK>ut two 
fingersbremlth ftelow the ctxiUil mai^in. It feels smooth, 
but is noticeably firm. That the kidnejs may nbo he involved 
is indicated by the occa.sioiial presence of nlbuimn, casts, imd 
blood cells in the nrinc, and sometimes a generalised ffidema. 

Infection of the lungs — pneumonia niba — ^Iias lx«n descrilKrd 
in young infants, but is veiy rare. The lungs are heavy, and 
show areas of jialo fougJi consoBdation which liLstoIogically 
consist of a great jnorca.<^> of /ibrou.s tissue. Ordiitis is another 
manifestation which may appear shortly after birth, and gives 
rise to a hard but painJeas swelUng of tlio testicle. Tin's is of 
clinical value because it is easily recognu'cd, and may gugge.st 




SYMPTOm IN INFANCY 


659 


the correct diagnosis. Ocular manifestations at this ogc include 
iritis ivnd choroiditis. 

Involvement of the nervous system may be indicated in vnrions 
ivays. Tliere may he frank signs of meningitis, with stiffness of 
the neck, Kemig’s sign, and perliaps convulsions. The meninges 
at the base of tho skull may be particularly affected, which 
accounts for a varying degree of hydrocephalus, as shown by tlie 
gradual increase in the size of tho head and by the distension of 
the scalp veins, llie ccrehro-splnnl fluid is under increased pressure, 
and may contain an excess of lymphocytes up to about 100 
per c.mm., the globulin h increased, and the Wassennann reaction 
is positive. With energetic and persistent treatment the ner\'ous 
raanifestations of infancy' may sometimes resolve comiilctely, 
Imt spastic paralysis, mental defect, fita, and evidence of pituitary 
disorder may appear as sequelae. 

Involvement of tho long bones is, in infancy, one of the most 
common effects of syiihilb, olthough clinical evidence of it is 
usually delayed until the second or third month after birth. Tho 
upper end of tho tibia is most frequently affected, but any of 
tho long bones may be involved, and tho condition is so painful 
that tho infant may refuse to move the limb— hence tho name 
syphilitic paeudo-parolysis. Examination may show some slight 
srvelling, with considctublo tendemesa, towards the ends of the 
long bones, and in severe ca.<5es there may bo actual separation 
of the epiphysis with deformity of the joint outline. X-ray 
examuinlion sliows a typical piclurc, in fact charactemtic 
radiological changes may appear very shortly after birth, Bcveral 
weeks before there is clinical evidence that the b<me.s are involve<l. 
Tho film shows an irregular epiphysial line, with excavations 
mnning back toivanls the shaft of the bone ns though pieces of 
the young bone bad been nibbled, uwwy. In wUUtiori tbere w 
usually evidence of periostitis along the slmfts of the Ijones 
(sccTlates XIII. and XIV.). 

Syphilitic p8cudo-paraly>is may l>c the first anil only sign of 
congenital sj'phili.?, or it may l»o othle<l to a hbtor}' which already 
includes emifilcs and perhaps rashes on the buttocks and hands 
and feci. The dwgnosis of Byphiiitic cpiphj'aitis is seldom 
dinicult, for although iKiin and loss of movement are also features 
of infantile scur\'y, the age incidence is different, a 3 phill< api^aring 
within the first six months of life while scui^'y occurs in the second 
half of the fii^it jear ; nor should canfuvion arbe iKitwcen sj'phih's 
and the miilfiple acute vuppumtive arthritis of infancy, for in tlie 
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latter there 13 high fever and grave constitutional disturbance, 
together with sh oiling and tenderness confined to the joints, 
and Avithout corroborative evidence of syphilitic infection. 

Of other skeletal lesions, dac^'litis occasionally occurs. Gener- 
ally the proximal phalanx of one or more digits is affected, causing 
a fusiform swelling. An X-ra3' shows tho presence of o'^teo- 
periostitis. Sj'phiUs ra&y also affect the skull bones, sometimes 
causing areas ofrarefaction by tho formation of multiple gummata, 
but more often pnng rise to a gradual condensation of the bone, 
so that the skull eventually’ becomes much thickened. 

Late Congenital Syphilis. After the rush of syTuptoms that 
chamcterisc.s 837 )hili 8 in infancy the disease enters U])on a quiet 
phase which continues up to a)>ont the sixth j’car, when manifes* 
tations of late congenital sy'phUis begin to apjiear. During tho 
quiet pha.ee, however, such symptoms as lia;maturia, dactylitis, or 
conv’ulsions n)ay arise from time to time to indicate that tho 
infection is slowly progressing. 

Tlio symptoms of late congenital syphilis include interwlilial 
koratitis, changes in the teetb, deafness, chronic periostitis, and 
more rarely cirrhosis of tho liver, juvenile general paralysis, and 
juvenile tabes. Unlike the later lesions of acquircd-syTihlljs, 
disease of tho heart and largo vessels is very rare. Tho general 
effect is to interfea* with the nutrition of tho child, loading to 
stunting of lieiglit and a low weight. Anreniin is u-suaUy present, 
and givCT a sallow complexion. A general enlargement of the 
8U2x?rficial lymph glands ban sometimes been attributed to lato 
syphilis. 

Inlerslithl Keratitis. This begins os a small pinkish-grey patch 
near tho margin of the cornea — Ibo eo-ralled “ salmon patch " 
— which gradually spreads until the whole cornea is involved. 
IVlien this stage is reached the cornea appears steamy’ and 
opaque, and there is ronsiderablo congestion of the conjunctiva. 
This vtote of affairs laeta for a taw waeka awl thetr iUo convia 
Hlo^% ly’ begins to clear, and after about three months the condition 
has usually resolvecl completely, btjt amall opacities may remain 
permanently. Almost alw ays both eyes are involved, one begintung 
a few weeks liter than tho other. Interstitial keratitis is a 
peculiar manifestation in that it way apjtear even while tho child 
is undergoing intensive tTvatment, and the course of tho komtilis 
is not appreciably iniluencedby treatment. In severe cases there 
may also be iritis, which may be followed by tUstorlion of the 
pupil owing to the fomtation of adhesions. 
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The importance of e^famlning the eye for choroido-rctinitH in 
any child suspected of syphilis must bo emphasised, for this may 
be the only confirmatory evidence of a suspected sj-philitio 
infection,. The choroiditis fa a disseminated lesion in which 
numerous wliite and black patches are dotted about the fundus, 
The larger patches are found towards the region of the macula, 
while at the periphery they appear only as a fine dusting of black 
pigment, 

TAe Tcc/A. The first dentition shows no alterations cliaractcris- 
tic of syphilis, Hutchinson's teeth affect the incisors of the second 
dentition ; they arc broader at the base than at the cutting edge, 



Fio. I2S. lluichineotuM Wtli in congenital anjliiJt*. rrom a etrl 
ogwl ten ycam. (Dy courtesy ot Dr. ^sbArro.) 

and in the centre of the cutting edge there is an unmistakable 
notch. Although Hutclunson’s teeth are of great diagno->tic 
value, they only occur in about onc-quartcr of the cases, lliu 
fiix*yearK)l<l molars may also appear donie-sUapcd (Jloon’s 
molars). 

The Eones. The effect on the bones fa to produce n sclerosing 
typo of osteitis and periostitis, so that the bones become mucii 
heavier than normal. Tiiis change chiefly affects the skull and the 
long bones, and is often best illustrated in (ho tibia, ubere the 
middle of the shaft is particularly tliickeued and the bone tajwrs 
towards the lower end like a sabro (sahr© tibia ; see Plate Xlfl.). 
There may be a good deal of aching in the affected bones, espcci.ally 
at night when the child is m bed. In untreated coses gurnmata 
may form 1 ;^ t},Q fajnes and later break domi to leave n clironic 
discharging sinus, and similar clmngca may occur in tlm skull. 
Necrosis of the nasal bones and oftholiardiialateisnotuncommon, 
the former leading to flattening and depression of the nasal bridge 
and tljo latter to perforat ion into the nose. Tlicro may J>c a higidy 
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ofTciisivc tiasal discliargc tho fomatioii of Wg cru'^ts in llip 
nose. 

Johils. Painless effusion into tho synovial Ciivities of the joints 
niaj’ occur, and is most likely tooflfect both kiiecs (Glutton’s joints). 
The ellnsion rapidly absorbs tintlor trcatmeiit. A multiple 
affection of tho small jomts resemhUng rheumatoid arthritis has 
also been recorded. 

Visceral Changes. Tlie liver may gradually become much en- 
larged, extemling almost to the umbilicus. Itisfimionpalpation, 
the edge is rounded off, and the outline may bo notched and 
irregular owing to the formation of gummata and exteiU!i>'e 
scars. Neither ascite.s nor jamidice are usual. Under treatment 
the liver sometimeH becomes gradually smaller, although it is 
tlifficult to decide whether this really marks ai\ improvement or 
whether it ia due to an increased contraction from fibrosis. 
The eiilcen is also enlarged in company with tho liver, and 
may reach to the umhilicu.s ; it Is finn on palpation and not 
tender. The enlargement is associated with considcrabio 
fibrosis, hut the formation of gummata in tlio spleen rarely 
occurs. There is sometimes evidence that tho Jddnc>'8 are 
involved, as is shown by {icrsistcnt albuminuria and tho 
passage of costs with occasional altaclis of licematuria. While 
in infancy tho effect on the kidney is to give rise to symptoms of 
acute nephritis, in later childhood the symptoms ore caused hy 
progressive renal fibrosis. Recurrent attacks of paroxj-smal 
lucmoglobinurla may occur, ond in childhood are alino.st always 
t^Eociated with a positive Wassermann reaction. Tlie urine is o 
bright red colour and gives positive chemical tests for Idood, but 
microscopical examination fails to show any red cells. As in 
adults, these attacks may bo provoked by exposure to cold. 
They arc quickly abolished under treatment. 

In tho later years of childhood progressive deafness may slowly 
develop, owing to disease of the auditory nerve. Fortunately it 
ia not a common aymptom, as it is uninfluenced by tteatmout. 

A’'curo4yp7ktlis. The late nervous manifcstatioivs of congenital 
syphilis include juvenile general paralj’sis, juvenile tabes, and a 
consiclcrahlo variety of symptoms produced by v.i.ecular disturb- 
ances, mostly thrombotic. Tlius a single cranial nen'o may l>c 
picked out, or there may be a mote cxteiwivo paralysis or repeate<l 
convulsive attacks. Under trcatmcnt.thc effects caused by vascular 
sj'phib's may improve to a great extent, but there U usually some 
residual paralysis. Occasionally there is nothing In the previous 
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history to suggest syphilis — this was so in a cliiid of eleven years 
who hod always seemed in perfect health until one day at a cinema 
she complained of giddiness. An hour later she became uncon* 
scioiw, and on regaimng hersenses some nine hours later was found 
to have a right-sided hemiplegia and hemiotuesthesia. Tlie 
Wossermonn reaction %Yns stronglv positive. Ultimately she was 
left ivith a slight spasticitj’ of the right arm and leg. 

indlo in adults tabes dorsalis Ls in«>rc common tlian general 
paralysis, the reverse is the case in congenital syphilis. Xeilhcr 
form of juvenile neurosyphilis is common before tlie Ijoginning 
of the second decade, although one child with general 
paralj'&is under the author's care was only four years old. The 
climeal appearance and cerobro-spinal Iluid changes arc identical 
«ith those seen in adults except that, one uotikl ex|»ect, the 
mental perversion in, juvenile general paralysis takes on a childish 
fonn ; the j'owng patient lo<cs all tmcoof shj'nc.'-s, and Ivcomw* 
loquaeiovis, mischievous, dirty, t*r morally delinquent. The 
course of tlie dlscnso is slowly donnhiU. 

Diagnosis, A Wasscrmaiui reaction should he carried out in 
all cases where there is ground for suspecting syphilis, and indeed 
it should also bo i)erformed o^*on when the clinical inanifostalions 
leave little room for doubt, for the tost will then give some guide 
as to tho effect of treatment. During the first few weeks of life 
the Wassormann reaction is loss rcHable than later on, and there- 
fore it is ndvisahlc (o test tho mother’s reaction as uell ns that of 
her infant, at any rale until the baby i'j three montlia old, because 
the IVas.-Jcrmann of tho mother of a sj'philitic child is nln)o'’t 
alwa 5'8 positive. In older infants tho reliability of the Wn.s.ser- 
manuis very eonsidcrable — it is jmsitivo in about OG per cent, of 
children who at the time of the test show cJhjicii) evidence of the 
disease, while when clinical sigtw arc dormant tho test is jwsitivo 
in about SO per cent. MTicn tho to«t is l^eing carried out on 
account of aymptoms tlerivcd from tho nervous system, it should 
be made on the oerebro-8j»5nal fluid as well as the blood. 

In recent years a flocculation test for syphilis — the Kahn tctt 
— has Ijcen employed. Although it is simpler to carry out than 
the IVaReernmnn reaction, it rloes not give a jioritivo result in 
qullo such a high percentage ofea'^es, and therefore the IVasacr- 
mann is Iho test to be preferred. 

Of tho early symptom-s Miufftcs uiid lashtsi arc the mo.«t 
common, hut Eimnio.s by itself is not ahvaj-s n-liable rridenee of 
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syphilis. It is, for instance, very common in raongol babies, and 
occora when there is a congenitally largo pad of adenoids, or may 
bo caused by a simple cold. Tlie rashes take such a diversity of 
form that it is often difficult to be snro of their signiiicanco 
^ritliout tho aid of a 'W^assermann test. Confusion is particularly 
likely between n rash and a simple napkin rasli, althouglj 

attention lias already been drawn to tho slight differences betu-ecn 
them. In yonng infants X-ray examination of the long bones 
is of groat iliagnostic value, for changes may appear in tho film 
very soon after birth, and certainly some wecla before there is 
clinical evidence of osteo-perioatitis. 

Prognosis. ^Vhen signs of active ey 7 >hnis aro present in the 
newborn cliild, tho outlook is alwaj's grave, and in spito of treat- 
ment many of these infants die within a few weeks ; on the other 
hand, uhen the signs arc delayed for two or tlireo months the 
prognosis under treatment is good as regards life, and many of 
tlioso children go on to ultimate cure. In others, although life 
continues, lesions sucli as depression of the nasal bridge, deafness, 
corneal opacities, or choroiditis may bo permanent witness of 
tho sjphilitic taint. Tho treatment of lato neurosyphilis— 
general paralysis and tabes— is as unsatisfactorj* ns it is in odults. 
Energetic treatment may very occasionally lead to a cessation of 
the infection, but tlie damage already done to tho nervous s^'stem 
remains, 

Prevention. The prevention of congenital syphilis lies in 
treating tho mother during her pregnancy. This is accompUshed 
by combining injections of arscnicals with mercury by mouth, 
and provided that treatment begins in the early months of preg- 
nancy tiio birth of a bcnlUiy infant, with n negative Wasserraann 
reaction can confidently expected, and* tho child is likely to 
remain free from manifestations in later years. Treatment of 
tho mother should be repeated in later pregnancies, even if her 
M'asscrmann i.s negative, in order to ensure the birth of a healthy 
child. 


Treatment 

The employment of spirochceticidal drugs is tho e.sscnrc of 
treatment, and the tlircc drugs generally used arc arsenic, mercury 
and bismuth. As a nile a course of nn>cnical injections is given 
in combination with, and followed by, a long courso of treatment 
with mercury, I5i<imuth is not bo strongly spirochaiticidal as 
ttrscnic, but is more potent than mercury. UhmutU and mercury 
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should not, lion ever, be giren together, as their toxic symptoms 
are tho same and therefore there b o risk of a cumulative 
effect. 

Treatment of Infants. .^Irscnic. Arsenic may he given either 
by intravenous or by intramuscular injection, Afferent prepara- 
tion-? being used according to the route selected. Although tho 
intravenous preparations are strongcrflpirocha)tieides than tho'M) 
given intramuscularly, intravenous therapy in young infants lias 
obvious technical difficulties, and if it should happen that any 
of tho drug is inadvertently put into tlm subcutaneoiu? tis.?uo 
outside the rein, severe local reaction i.s likely to folloir, and may 
even lead to sloughing. At this age, therefore, intramuscular 
injectionfl are to be preferred. The preparation of arsenic for 
this route is sulph-arseno-benzcne (sold under such names ns 
Sulpharsenol, Kharsulphan, Sulphostab, Stilpharspljcminiin), 
which is readily soluhlo in sterile water. A course of eight neckly 
injectionfl should bo given, tho first dose being not more thon 
0*02 gm., ond this may be gradually increased to a maximum 
of 0*12 gm. Tho doso must, however, bo graduated according 
to tho condition of tho baby, and if the infant is very puny and 
wasted, as weak a dose as O'OOl gm. may ho given initially. 
Tho injection is made deeply into the gluteal muscle at a point 
half-way between the anterior superior iliac spine and the lower 
ond of tlio sacrum. The course should Ikj rej)catcd in throe months’ 
time, beginning with a dose of 0-06 gin. and working up to 0-2 gra, 
A 'Wa.‘>serniann test shoukl be done about a month after tho end 
of each course, but oven if the first course is followed by a nega- 
tive reaction it is generally iviso to give tho second course. 

Jiferciiry. Jlcrcuty should be combined with arsenic. Although 
it is a less effective spirochjcticide, there is no doubt that the 
symptoms oT syphilis in infancy can entireJr ffot riti of with 
mercury aloue, hut a permanent cure is much less likely, and 
fresh manifestations may crop up in later childhood. The drug 
may bo given by moutli or by inunction. The usual preparation 
by mouth is Ilydnirgyrum C Greta ^-1 gr. twice a day. It is ns 
well to combine it with 2 gr. of aromatic chalk powder to prevent 
diarrhma, or ^ to I gr. of pulv. ipecac, co, may l»o used instead for 
this purpose. If diarrhoea is pereLstent, the do«e of mercury 
must bo omitted for a few days. At the same time, 
mercury in tho form of blue ointment should be rubbed <lnUy 
into tho skin. In order to prevent mercurial dermatitis a diflemit 
area of hlun should lx* 11*^11 each liny, either the skin of the 
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trunk or the hmer n8]>cct of the amts being a convenient site. 
The ointment should be applied at idght-titne, and ai\y remains 
of it rviped au'ay next morning. A M'otch must bo icept for 
toxic symptoms from tlic drug, such os smlorrhcea or gingivitifi. 
In tho absence of thc.se the admiiustmtion of mercury should 
continue for at least a year. 

Tlie proj>er care of syphilitic infants implies a careful foUo\v*«p 
of each ease. After the second course of arsenical injections is 
completed, and uhiie mercurj* is still I>eing given, the child 
should be seen at thrce-niantlily intervals for tho next two years, 
and at six -monthly inten’ols for a further tn'o years, the ^Vasscr- 
mann reaction being tested twice a year. A recurrence <»f symp- 
toms or a reversion to positive in tho IVatj-sermnnu reaction woiilii 
be an indication for further treatment. 

The Treatment of Older Children. The treatment of older 
children follow.s the same principles ns in infancy. After tho 
second or third year arKcnic can be given intravenously 
more easily than ui infancy, and for thw p»ri)o.«e neosalvan'mi, 
“ 014 " (trade names Xovaruenobillon, Neokhnrsivan, NovarB- 
phonamin) may l>e u^ed For a ebUd of from three to fli.x ycniv 
of ago the initial dose ahould l )0 0-1 gm., and this should 
be increai'cd over a coureo of mx Injections to 0-2 gm., while 
for children of ten or twelve years of ago tl»c doso may bo 
raised to 0-3 gm. Tiio drug is dissolver! in 2 or 3 c.o. of sterile 
water, and the injection is mado Into one of the veins at the 
elbow. The vein can be canily made prominent by an assistant com- 
pressing tlie arm just above the elbow, w hich Ls Jess worrying to 
the child than a tourniquet, and abo enables the arm to bo hchl 
still. Great care iniist be taken to sec that none of tho injection 
escapes into the surrounding tawiie, otherw iso severe inflammation 
w ill follow ; if the slightest swelling apjwars during tho injection, 
an attempt phould be made to withdraw some of the fluid into 
the syringe, and then the injection must stop. 3 c.o. of sterile 
saline should then l>c injected into tho part wliere the swelling 
ha's appeared, ami tiie area should be gently massaged. 

Occasionally in older children intravenous injections are tcch- 
nic.ally diflicult, and then resort must be made to intramu.“cular 
injections. The dose of sulph-un-ciwj-licnzene (or its equivalent?) 
at five or six years of age would Ihj O-OC gm., incre.afimg up to 
0'3 gm. 

While arsenic i« being givrn, a careful wotcli niu-st, of etjutre, 
1*0 kojit for toxic symptoms such as allniminuria or jnimdicc, 



TIlBATMB^iT 


007 


atitl, FhouUl either of these oppear, the injections most at once 
be discontinued. ilerc\ury should be given l>y month and by 
inunction concurrently with the arsenic. A preparation of 
ponta\'eIent arsenic — tryparaamidc — }ia.s been recommended for 
neurosyphilis, and may bo given either intravenously or intra- 
inuscularly, A course of eight, injections should begin at a (Io'jo 
of O'C gni. and increa«j to 2 gm. It is not, Jjovvover, so strong a 
spirochrotioide as the other prejwrations of ars'cnic. Treatment 
witli Tnalaria, and repeated protein shock, have also been used in 
juvenile general paralysis, but with disappointing resviUs. 

Bismulh. Bismuth is usually’ given by intramuscular injection. 
A convenient preparation is Iiismostab, w Inch is an insoluble form 
of bismuth suspended in itotonic glucose solution. A special 
strength Ja prepared for children, containljjg 0-2 gin. of bismuth in 
■ 5 o.c. In ii^ancy the dose should be three to four minims given 
as an intramuscular injection twice a week over a period of 
six to eight weeks. Tor tho treatment of late congenital syjihilis 
the adult preparation of bismostab should bo used. Signs of 
toxicity from bismutli must, of course, bo watched for ; they 
Include stomatitis, aujcmia, and los*? of weight. 

In addition to specific drug treatment, some of ll>e symptoms 
call for special management. The snuffles of infancy may bo 
temporarily relieved by using the following oil ; 

Mcnlliol gr. 2 
Euealyjdol in. 2 
Pamflin od oz. I 

One drop of this oil should bo instilled into each nostril a few 
minutes before a feed is duo. Breas-t milk is of great value for 
syphilitic infants, in fact the possibility of obtaining brea'?t milk 
directly mduences the prognosis, for tfio anjcmla iron and 
ammonium citrate (gr. 3) or reduced iron (gr. 1) should W given 
three times a day’. 



OHAPl’EU XXM 
ACUTE INFECTIOUS FEVERS 
Diphtheria 

DiniTiinntA is t!io result of infection by the bacillus tUpU- 
tlieriai, first isolated by Klebs awl Ixiefiler. The oi^anbm 
produces a local reaction at the site of its implantation, U'hieh h 
most commonly on the back of the throat. Here it gives rise to 
the formation ofa toiigli membrane composed of fibrin, leucocytes, 
epithelial cells, and organisms. At this local lesion the bacilli 
produce an c.xoto.xin, which, reaching the circulation, may cause 
tosio eficcts in other parts of the body, particularly on the heart 
iimsclo and in the centra! nervous s^-stem. Much of the danger 
of diphtheria lies in these toxic effects. The local lesion may of 
itself prove fatal wlien situated in the laiyux or trachea, the 
membrane obstructing the airway anil causing deatli by 
Buflbeation, Infection of the local lesion with secondary invaders, 
notably streptococci, may also account for scriotis compUcations. 

With the dheovoty of diphtheria antitoxin by Behring and 
Roux, the mortality of the cUscase has been very considerably 
reduced. More recently, wherever the "active ” ImmunKition 
of the cliild population has been carried out on a largo scale (."oe 
later under Froph3'laxb), the efiect has been to dimiiibh materi- 
ally the incidence of the dbcase. 

Etiology. Diphtheria i.s essentially a disease of childhood, 
reaching its greatest incidenco betuecn the second and tenth 
years. It is very uncommon during the first year l>ecau'>e the 
infant obtain.«» a certain degree of immunity from the mother. 
The disease is most prevalent in the autumn and winter tuonUis. 

Diphtheria is most commonly spread from one person to 
another by droidcts of infected sputum, for example while 
coughing, sneezing, or talking. Tlio jicrson canydiig the infection 
may of course be sufl'ering himsclffrom the dbeaso, or ho may bo 
harbouring virulent organisms in Ids nasal and throat secretions 
uliile he him.'seir is immune and therefore free from symptom.? ; 
such a person is named o carrier. Oiitbrcala of the infection 
liave also been tracxtl to milk, infected by a Imman carrier. 
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The incubation period is between one and five da^'s. 

Symptoms. Faucial diphtheria begins In the same way as does 
an ordinary sore throat. Older children may complain of soreness 
and pain on swallowing, but younger children seldom do bo, and 
in them such general symptoms ns fever, irritability, refusal of 
food, or dro^-ainess may mark the onset. Vomiting is usual, 
although not quite so constant a feature of the onset as it ia in 
scarlet fever. The throat at first appears reddened and injected, 
and after a few hours small greyish-white spots of exudate appear 
on one or both tonsils. After twelve hours or so these have spread 
and coalc'crxl to form a membrane, which at first covers the 
tonsil and from there soon spreads over the pillars of the fauces, 
the soft palate, uvula, and pharynx. The membrane is tyTiically 
greyish-white in colour and adheres to the tissue l>eneath so that 
it cannot easily be nibbed off, and if forcibly picked off leaves 
behind a raw bleeding area which in a few hours may become 
coaterl again with fresli membrane. The amount of inflammatory 
reaction in tho throat varies comriderably. There are mild cases 
m which tho general rlLsturbance is but slight, the amount of 
exudate may )>c insignificant, and unless a culture is made from 
a throat-suTib tho tnio condition may bo easily overlooked. 
More often the faucial pillars arc swollen and cedematous, the 
cervical glands raiiidly become enlargcrl ond tender, and in severe 
cases (here may be eo much cellulitis that the child appears to have 
a thick collar of swollen tissue around the neck, and tho face 
becomes bloated and pale. The breath soon becomes offenaivo, 
and there may be a profuse purulent or blood-stained discharge 
from tho nose. 

Tlie temperature is raised tlircc or four d^recs, but tho height 
of the fever ia no indication of tho severity of tho infect ion ; indeed 
in the worst ca.«c8 the child may bo so rapidly prostrated that tho 
temperature is hardly raised at all. Tlie pulse is rapid and soft, 
and there is usually a thick cloud of albumin in tho urine. Very’ 
rarely a ha?morfhagic form of diphtheria occurs, characterised by 
much sanguineous dischnTge from the nos© and throat, profound 
toxjcmia, and purjiurio harmorrhoges into tho skin. Tlio outlook 
in this fonn Is very grave, and serum treatment seems to be 
without effect. 

The membrane usually reaches its maximum after four or five 
days, and by that time, unless treatment lias been given, t)jo 
child apjicara severely toxic. 'Jlirro is a considcrablo dogroo of 
Btr«-mla, the puNc is rapid and of low pressure, and there mayjw 
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either cosiift or a muttering delirium. If recos'cry takes place tl\e 
membrane now lM*gins to separate, becoming bromi and shrivelled, 
and finally is cast off in masses of varying size. 

Laiyngeal Diphtheria 

Diphtheritic laryngitis is more common in cliildren than adults, 
and is usually the result of a spread of infection domnrarda from 
the fauces. Tlie membrane may descend still lower and form a 
cast of the trachea and main bronclii. 

Symptoms. There may be a history of a sore throat for a day 
or luo beforehand, but often tire first symptonw arc those of 
acute latyngith. The voice Ivecomcs hoarse, indistinct, and is 
eventually lost, and there may be a good deal of coughing with a 
barking character. The temperature ia high, and the pulse and 
respiration rates steadily rise. As the amount of membrane 
increases and the ninvay becomes narrower, suffocative attacks 
occur in nhich the breathing iKfcoroes eroupy or stridulous, and 
the child npjicars cyanoserl. Tliese attacks become more and 
more frequent until tiimlly they are practically continuous, and 
breathing is then laboured and noby, the child appears livid, and 
with each inspiration the cpistcrnal notch and the intercostal 
spaces are indra^Ti. Unless relief by tracheotomy or inttibntiou 
is promptly given, <!eath ensues from asphyxia. 

Nasal Diphtheria 

This also arise-^ as a rule by direct spread from 'a faucial infec- 
tion, hut occasionally the infection begiiw in the nose. The 
symptoms aie those of nasal obstruction, logetlier with a dwcliargo 
wliich M bJoodstanied, and the skin below the nostril w frequently 
e.vcoriatcd. One or both sides of the nose may bo alfectcd. Tlie 
cervical glands are generally eularged, bat to.xic manifestations 
arc loss common in nasal tlmn in other forms of diphtheria. On 
the other hand, na-sal iiifcclion » very likely to j^rslst, and 
accounts for a large number of diphtheria carriers. 

Diphtheritic infection in otiicr parts of the body is uncommon. 
'Die middle car may be direclly infectetl from the throat and give 
rL«c to an infectioiLs discharge, and diphtheria of the conjunctiva 
and of the vulva and umbilicus is occasionally met with. 

CompUcalions. 'iho tuo mo^t important oomplh’ation.s arc 
post-diphtberilic par-alysis, winch has already been descril)od in 
the chapter on Xorvnvis Di«eR.«ies, and canliac complications. 
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■ Uiplithena may nfTcct tho heart in one of i\ro irays. The 
t'trrulating toxin may clirccth' damage the Jioart mitscio, cnnsing 
fatly degener.ition of the nuiscic fibres, or the nervous control of 
the heart may be interfered with ihrougii the effect of the toxin 
ojj tho cardiac nerves. 

Thcevidenee of cardiac involvement lies in dilatation of the heart 
and \ycal<ejiing of its action, ami signs of these arc Jiltcly to ajipenr 
at any time from the end of the first week up to one jiiontJi. The 
child becomes increasingly pale and tc.stlcss. and i> usually stek. 
The pulse rate increases, the apex I»eat moves outu arils and 
Iwcomos loss definoil, the fiist sound at the apex becomes siiort 
and filiarj), giving a tic-tac quality to the soumLs. and the blood 
pressure falls. The ibingcr of dijdtlhentjc carditis lies m the 
fact that myocaidial failure may come on snddenlj and unex- 
jicctedly, sometimeb causing the hudden deaiJj of tlie rliild. ami 
it Is becaiif-o of this that diphtlieritio patients shouhl l>e nnrsed 
absolutely flat for at least a month, until it is rertain that the 
myocardium has escaped. At other times myocardial failure is 
lefts dramatic in its onset, but it may (ic nunc tlic less dangerous, 
and tlie various evidonccs of failure such as breatlilessne.ss. 
increasing size and tenderness of the hver. and mdema must bo 
taken to indicate a progressively downhill course. Dborders of 
cardiac rhythm may also occur, t«uchn8 0 xtrn.syBt(jles, i>aro.\ysn)al 
tachycardia, and parti.al or complete heart block Of tho.se, 
extras^-Btoles are the most common «ml may persbt for yearn. 
Ilarely an intm-canlinc thrombus forms, and may give rise to 
emboli. Tho rare instances of hemiplegia associated with diph- 
theria are attributed to I'crcbral embolism. 

Endocanlitis as n complication is rare, but every now and 
again rheumatic licart disease hn.s its origin in an attack of diph 
Ihena. This iras so in 4 out of 250cortfectith’e crt.«es oF r}teuimtic 
lieart dj.se/ise. It is prob.ablo that wlien rhcmnatisni foUows 
diphtheria it is duo to secondao' infection in the throat, prob.abJy 
fltrcpfococeaJ, rather than to the diphthcri.a ilself. llroncho- 
pnenmoniti is fortunately not n common complication. It Is 
moat likely to arise in larjugenl cases, particularly if tracheotomy' 
has been neccssuiry. Xcpimtis is also uncommon, altliougli 
albuminuria is usual during tho acute etuge, the amount of albumin 
varying uilh the {severity of the faucial inflammation. Suppum- 
tion of tho cendcal glands may arino during convalcficcncc, 

Diagnosis. An early diagnosis of tliphlhcii.a is of the greatest 
importnnfo because the nilmmistration of anti-tosic .«cnnn b o 



072 


ACUTE INFECTIOUS FEVERS 


life-saving nicasnre, and tlie benefit of tlie semm Let'otncs less as 
each day pisses. If there w any reason to suspect that a sore 
throat is diphtheritic, sciuin bhould be given at once mthont 
waiting for the report of the throat swab, for to delay treatment 
may allow the membrane to spread to more dangerous places 
such ns the iarjnix, and also the chance of preventing toxic com- 
plications becomes less. 

A proper examination of the throat is C8<!cntial, and care should 
be taken tliat the first view of the throat is complete and suffi- 
cient. Tlio child must be facing a good light, and should be 
restrained fiom interfering with the examination. The presence 
of grejTsh-wlnte membrane on one or both sides of the throat, 
with ftetor of the breath, nn'ml discharge, and swollen ccn'ical 
glands, uould leave no doubt of the {h’ngiio.sis, but in an earlier 
case the membrane may be slight or perhaps half hidden bohiml 
the fa\>cial pillars, or it may be seen in discrete p.rtchcs before 
these have coalesced. Jn ordinary follicular tonsillitis the 
exudate is more yellow and c«n bo easily uijied away, and tlio 
formation of membrane Is exceptional. Membrane may, however, 
form in Vincent’s angina, but the bactcnological findings uj!l 
distinguish this condition. A peritonsillar abscc-ss may bo dis* 
tfnguwhed by the obsonco of fictor, the smaller amount of glan- 
dular swelling, and the difliculty that the child ha.s in oi>cning 
the mouth. The rare condition of agrantilocytic angina, char- 
acterised by gangrenous mfiammation of the throat and du- 
appearance of poIj’TuorphonucIcar colls from the circulation, h 
distinguished by the remarkable blood picture. 

The diagnosis of diphthentie laryngitis U made easier if there 
is any vi«ible raerabranc in the throat, but often there is no 
membrane to be seen. I’hc presence of an increasing degree of 
stridor and breatlilcsanc.s3 is however su^estive, and antitoxin 
should 1)0 given pending the examination of a tliroat swab, for 
there is no variety of lUphtberia which demands more prompt 
admuiistmtiou of serum. 'rUcce may bo difficulty in young 
children in distinguishing Joiyngeo! diphtheria from a retro- 
pliarj-ngoal abscess, but when the latter is j»rcpcnt there is nsimily 
a visible bulging of the posterior pharj’ngcal w all, or the abseci-s 
may bo felt by direct paljmtion. 

A blood-stained nasal discharge with c.xcoriation of the skin 
alwaj-s suggests diphtheria, hut rvhen the discharge is unilateral 
a foreign b^y jn the nose must be rxclucled by the history and 
local e.xamination. 



DIPHTHERIA 


673 


Bacieriological Diagnosis. A throat swab s!iould be taken in 
all acute exudative inflammations of the tlixoat, for diphtheria 
bacilli may sometimes be found even wdien the clinical appear- 
ances do not suggest the disease. A mvab should also be taken in 
cases which are clinically diphtlicritic, in onler to confirm the 
diagnosis. Occasionally swabs from suapected carriers and 
from children with nasal discharge show the presence of organ- 
isms which morphologicallj’ resemble diphtheria bacilli. If 
there is any doubt as to the significance of these organisms, 
their virulence should be tested by guinea-pig inoculations. 

Generally eighteen to twenty-four hours must elapse after a 
throat Bwab is taken before the bacteriological diagno.sU of 
diphtheria is estahlished, and meanwliile it may l>o courting 
dba.ster to withhold antitoxin serum from n cliild who is 
under suspicion. The importance of giving scrum at once to 
any child in whom there is good reason to suspect diphtheria 
cannot he too strongly emphasised. 

Prognosis. The principal factor affecting prognosis is the 
interval which elapses between the onset of the infection and 
the administration of antito.vin scrum. Tlie mortality Is negligible 
if serum is given during the first forty-eight hours, but then rises 
steadily with each day that serum is delayed. Age abo affects 
the prognosis, the younger the child the worse being the outlook. 
When toxic symptoms have already developed or when signs of 
I>ost-diphtheritic paralysis have appe.are<l, serum has no influence 
and the prognosis is accordingly grave. The mortality w high in 
laryngeal diphtheria, although fortunately the use of serum Ims 
largely diminished the incidence of this variety. 

Immunity after one attack of diphtheria is not permanent. 
Second attacks occasionally occur at an interval of a few years 
after the first attack. 

Treatment. Dijjhtheria Antitoxin. Antitoxic serum Is me.isured 
in units, n unit being the amount required to neutralise 100 
minimal lethal doses of toxin for a guinea-pig of standard weight. 
The amount of serum to be given ia determined by the extent and 
duration of the disease, not by the ago of the patient. In a doubt- 
ful or mild case an initial dose of 4,000 units may be given wliilc 
the diagnosis b being established. If the diagnosis is undoubted 
but there are as yet no signs of toxsemia 16,000 unita should be 
given. When evidence of toxomiia is already present, higher 
doses of from 30,000 to 60,000 units are required, but it must be 
remembered that the value of serum depends on its being given 

tin. CSTU«M9. J. 
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early, and an increased dosage will not compeiisate for delay in 
iising it. A concentrated serum (B. \V. <t Co.) containing 1,500 
units per c.c. has obvious advantages for the patient. A 
second injection of half the initial dose should be given in 
twelve to twenty-four honrs, and in severe cases this dose may 
need to bo repeated daily for three or four days. Tlie scrum 
should be given intramuscularly, the vastus externus 'muscle 
on the outer side of the thigh being the best site because the 
comfort of the patient l^dng in bed is but little interfered with. 
In the most severe cases the serum may be given intravenously. 

The injection of serum induces a state of hypersensitivity to 
later 'doses, but this docs not develop for ten days, and until 
then injections may be repeated with safety. If they are given 
after this period they may bo followed by alarming symptoms of 
anaphylaxis auch os rigors, audden pallor, or syncope. In that 
event an immediate injection of ndtenalin should he given, hut 
the livelihood of anaphylaxis may be avoided by first inquiring 
■whether the child has ever been given serum previously. If this 
be the cose a preliminary test for sensitivity should bo carried 
out by injecting one or two minims of scrum intrnderinally ; 
if this docs not cause any reaction the larger amount can then bo 
given intramuscularly. 

Serum Sickness. Not infrequently an injection of serum is 
followed after an interval of about ten days by the appenrnneo 
of an urticarial or erythematous rash, with pains in the joints 
and occasionally acute abdominal pain. The temperature is 
raised and there is often vomiting. The rash first develops round 
the site of injection ami from there may rapidly spread over the 
whole body. It continues to appear for two or three days ami 
often causes intense itching. 

In order to prevent tlie msh of serum sicknesa Ilolleston 
recommends giving D grains of caldum chloride thrite daily. 
When the rash has appeared nn ointment containing one dniciim 
of menthol to the ounce of soft paraffin may bo used. Aspirin in 
6- or 10-graui doses three times a day will help to relieve the 
joint pains. 

General Trealment. The child must, of course, bo strictly 
isolated, and should be nursed lying flat in bod with only one 
small pillow. The pos-sibillty of sudden cardiac paralysis makes 
it imperative that the child should not bo allowed to sit up at all 
nor do anything for liimself. In flio acute stage the diet 
must be light, and will consist chiefly of milk or thickened 



DIPHTHERIA 


675 


milk foods. Simple fluids should be given in plenty, and if there 
is frequent vomiting saline should Ije given rectally. The bowels 
should bo reguiate<l by enemata in order to avoid any straining. 

Provided that no signs of cardiac dilatation or paralysis have 
appeared, another pillow con be allowed after the third week, 
and when a month has elapsed the child can sit up in bed, and 
may get up after six weeks. As each advance is mode in con- 
valescence a close WTitch shonld be kept on the pnlse rate for the 
appearance of tachycardia, for a rapid or irregular cardiac action 
will call for a further period of rest. Ix>ca} treatment of the throat 
lias become of little consequence since the use of serum, and indeed 
the amount of disturbance caused by painting the throat or 
trying to remove the membrane does much more hann than good. 
For older children who are prepared to acquiesce in having their 
throats sprayed, a weak solution of ch!oramine-T may be used. 

Tnatment of Diphtheritic Lari/ngitia. This depends on the 
severity of the symptoms. Big doses of serum (30,000 to 00,000 
units) will i)o required. InlmIation.s of steam may help to ease the 
breathing, and a dose of bromide by mouth or by rectum will 
help to soothe the child and quieten the respirations. 

Tracheotomy ^ is indicjjted when there js 2 x;rswtc«t dyspjnra 

* The Optralion n/ Trtiehtolomy (with «ckno'»Wir^rD(‘ntB to “ o 

Infancy anii Chibliioo*!.’’ t>y pArsmis and Barlm)?, J&S3). 

It is caAcntial to dcQiio oral fix U10 cricoiil cartilae^ which is then held tji'tar«n 
tho thumli And oecond finger of thn K*ft hand, witii tlio tip of the tndex-finpor 
coinciding with ih*' lower ethfo of tlio cortilojn?. TJirae finger* mtist not ii»o\-o 
until tiio dilatom aro in place. Tlien etartint; from thn tip of tho index-fingcr, 
atentatire incuion luilf an incii nr Wu'nlcngthifi miulo alnolutciy in themidUnc. 
Tlia (lit is deopened until tho level of Iho trachea u rcarlied. Kext, with tlio 
knife lirld iicarlv vertical, a cut in made thrmigh tlio trachea of thn samn length 
04 tho «kin jncMion. A* noon Oa tlio Intrliea is opened, nir coeap'* with an 
unmisUiknbla Mund, Guided by tbo tip of tho left index-finger, which it etill in 
position, tho spring dilating forvep* aro then lotrodttccil Atwl tho Wiulc* open«J 
■lightly, not fully. A Violent expiration wit), titc exjnilnon of inembmno iKUoily 
foliovni. Wlwn tlio airway in clear ami tlie diUtuni ore in poaltinn. thn finger* 
may bo roroovvil from llie crieoirt. If rraniratioii through tlio traelieal wouixl 
I* <iun*t oml regular, tlie tmclv-olomy tube ecketrd.* mtnu* it* inner tube, it 
inwrliil between tlie bliidiw of tl** dilator* eitlior with the ndot provifie«l or belter 
with thn fingers. If tho oirway i* otfll natidactory and tlm ehilrl comfortahle— 
it is quite likely to lla^-o falteii asleep— the tape* ore lied round fim ruwk, a gauze 
ilnwsing iuM-rted between tho akin and (lie croM-pieeo of tho tils', the inner ttilw 
inoertetl anil lockrd, and the chiVl retumeil to bed, 

SulwiwjijAnfl}", tlm Inner ina«f I>o renKrtW At InteivaU for rJeansing. A» 
ft nilo tho tube may bo rcmovwl entirely in from two to four days after tlio 
ojicrotitm And tlv" wound al{owe<{ to granulate. 

If ft clear airway Unot obtained when tltedilfttom are inwrlc'!, an endeavour 
iniut Si riioilo to remove any oechafing tnemhmnn with 1)10 membrane forcept 
inwrlnj between the diJatoro, Tn this end it mav be nert!«»ti 7 >* to eontinm* tile 
incitinn downwnnL*. Tlie two main aeddenta of tmelieotoiny are (i) a lAlerwl 
inci*ion which may ocwiioit ievere venoua hipmonrhage. ami <«} on tneUton too 
high involving llic cricoid. Tin* maj wwuli in oteno*!*. 
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and restlessness, or if after a feir Iiours it becomes apparent that 
stridor, cyanosis, or recession of the cli^t wall are increasing. If 
there is any doubt about the need for tracheotomy it is better to 
proceed with tlie operation, for delay may prove fatal, and is 
certainly likely to make a later operation a hurried and difficult 
affair. Intubation, which consists of passing a tube from tljo 
mouth through the larynx, is a matter for experts, and it is 
generally better to employ tracheotomy. 

Prevention. The prevention of diphtheria has made con- 
siderable strides in the last few years since the introduction of 
the Schick test, which indicates whether a person is susceptible 
to or is immune from the disease. The test is performed by 
injecting intradermally into the forearm 0-2 c.c. of diluted 
diphtheria toxin, while into the opposite arm is injected as a 
control the same amount of diluted toxin which has been 
inactivated by heating. T!ve reaction can be read after tuenty- 
four to forty'Oight hours, although a later reading after five days 
or BO is necessary’ in order to detect late reactors. A positive 
reaction consists of a rabed, red, cedematous area ) to 1 inch in 
diameter. The reaction reaches a maximum in from three to 
five days and then slowly sobsides, leaving a brownish stain in 
the skin. A practical difficulty in rending the test is that p-jcudo* 
positive reactions may be caused by the protclas in the solution 
used for testing, but a reaction of this sort affects the control as 
well as the arm used for the test. A pseudo-positive reaction 
reaches its maximum in about thirty-sis: hours and coimists of a 
raised re<I cedematous area, which is, however, less extensive than 
a true positive and also disappears more quickly. 

Because of the pseudo-positive reactions there ace four possible 
'responses to the Schick test, and these arc set out in the following 
table : — 


At site of tMt injtrciion 

At site of cunttol 1 
injrrtion. 

1 Interjioitntion 

'i . 'Irue ixfflrtivo , 

2. True positive and 

paeudo-poaitive 

3. reeudo-positivc 

4. Negative 

Negative 

Pecudo-poaitive 

Pseudo-positive 

Negative 

Person auswpllWe 

Person susceptible 
Person non-siisccptible 
Person non-susccjifible 


The Schick test varies with the age of the child. Infants have 
a natural immunity to diphtheria, and the Schick test in them is 
negative, but by the end of the first year this immunity has 
been lost, and the majority of children from then until six years 
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of ago are susceptible to the disease. In the later years of child- 
hood the number of positive reactions falls off owing to immunity 
having been gained cither by a definite attack of diphtheria or 
through exposure to mild and nnrecogniscd doses of infection. 

Ivxmunisatlon. Tiie prevention of diphtheria consists of creating 
an active immunity by the injection of small doses of diphtheria 
toxin, or to he more exact, by n mixture of toxin which has been 
treated with formalin (toxoid), and antitoxin. The two prepara- 
tions commonly employed arc toxin-antitoxin fiocculcs (T.A.F.) 
and alum precipitated toxoid (A.V.T.). Of the fonner, three 
intramuscular injections of 1 c.c. each are given at weekly or 
fortnightly intervals ; alum precipitated toxoid has the advantage 
that only two injections of 0*1 c.c. and 0>5 c.c. are required, but 
it h more likely to cause local reactions than is T.A.F. The 
acquisition of immunity is tested six weeks after the injections 
by performing the Schick test. This will bo found negative in 
from 80 to 100 per cent, of the cases. It is also usual to carry 
out a Schick tost before the injections are given in order to 
determine whether the child is already immimo or not, but this 
may ho omitted under the age of six years or so. as the groat 
majority of children are at that period positive. 

Active immunisation against diphtheria is being carried out 
on a steadily increasing scale, blouse wherever it 1)88 been 
emjdoycd there has been a notable diminution in the incidence of 
the disease.' It must be understood that immunity docs not 
prevent a child from harbouring virulent organisms in the throat 
and thereby acting ns a carrier. Once active immunity has been 
prodaccrl it persists for a number of years, but even though a 
child may have been immunise<l, if a sore throat develops which 
has the clinical apjwarance of diphtheria, the usual treatment 
should be applied. The proven value of the SeJjick test and the 
tremendous advantage to the child population of active immu- 
nisation will not be shaken by the rare occurrence of diphtheria 
in a previously immunised child. 

Trealment of a Dijihiheria Carrier. The treatment of the child 
who, though healthy, carries vinilent organisms in the nose or 
throat Is important, although, from a public health standiwint, 

• A* (in esBinple, in th*' Oty of Manctiwtcr lirlwwn the year* lS30-3(', th»- 
attMic ra(n per I.OOO imniuni^ed chiMren under fifteen yeflr« of aierap^I 
0-31 (HjmpAmJ with »n nttneW rate of 4’92 in nou-imnmni-eii cluljren of the samo 
*tr» proup. I’whlie reoo^mition of ll» vutiio of immuniwition hn» con- 

mlerubly rrenter altroAcI ttwin in thU country, whicli may lie illuilratn] liy ilm 
fact thftt in laSil tlxi clcAth rote from ctir4itlienit per 100.000 chil<Uen under 
llftccii years of hge only in Nesr York, comj'dnsi with 3J’S in ^icUnJ 
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diphtheria could never he controlled by attempting to eradicate 
carriers, for they are so numerous. The oiganiams should first bo 
tested for their virulence in order to bo sure that they ore not 
actually harmless diplitheroida. When the organisms are obtained 
from a throat suab it will generally be found that the patient has 
unhealthy tonsils and adenoids, and the removal of these is 
usually sufficient to clear up the infection. The treatment of 
nasal carriers is less satisfactory. Alkaline nasal douches or an 
antiseptic nasal spray of acriflavino solution (1 ; 5,000) may ho 
employed, hut there is general agreement that the local application 
of antiseptics is disappointing. 

Scarlet Fever 

Scarlet ferTr and diphtheria are analogous in that they 
are both due to a local infection of the throat by a specific 
organism, followed by general efFccts duo to the absorption of 
toxin. The investigations of theDrs. Dick in 1023 established the 
** streptococcus scarlatinas a member of the family of htemo* 
lytic streptococci— as tlie causal organism. Jiut os diphtheria 
Ls occasionally met with in other situations tlmn the throat, so 
scarlet fever may sometimes arise from superficial skin lesions or 
from a surgical around — so>cal)cd surgical scarlet fever. Tim 
flooding of the body with the toxin derived from the scarlat'ual 
streptococcus accounts for the bright red rash from \vhich the 
disease gets its name. 

Etiology. Scarlet fever is principally a disease of tetnperate 
climates, and in this country has its greatest incidence in the 
autumn and winter months. It is rarely met with in infancy, 
but from then on its incidence rises rapidly to reach a climax 
between fivoand ten ycara of age. The se.res ore equally nllccted. 

Tlie disease is spread chiefly by droplet infection of sputum 
from persons harbouring the organism in their throat. Such 
jicrsons are as a rule suilcring from the symptoms of scarlet 
fever, hut it U pcahahle that, infection may also take place Uy 
carriers, who, themselves immune from the disea.«e, convey the 
organism in their throat. DiacUorges from the ear or nose 
arising during the cemreo of tho disease arc also a potent source 
of infection, particularly as tbeso discharges may continue for 
some time after tho other symptoms have subsid^. It \tsed to 
briield that the peelings of the skin in scarlet fever were a source 
of infection, but tho rash and succeeding desquamation are now 
accepted ns toxic manifestations, and tho scales arc not infectious 
unless contaminated by the patient^s discharges. It has also 



SCARLET FEVER 


679 


been shown that fomites, such os books and toys, whicli Imve 
been handled during the patient’s illness may convey the orga- 
nism, but the part played by them is relatively slight. Occasion- 
ally outbreaks of scarlet fever have been traced to milk which 
has been infected by human contact. 

Tile incubation period of scarlet fever is generally two or three 
days, but may be as long as a week. Contocts should he isolated 
for ten days. 

Symptoms. The onset is sudden, and is characterised by head- 
nebo, vomiting, and a sore throat. Tlie tempenvture rises to 
102“ to 104“ r., the pulse is rapid, and the Skin is hot and dry. 
Vomiting almost always oceura at the onset, and is in fact as 
typical of scarlet fever as it is of acute pneumococcal infections. 
Older children are likely to complain of soreness of fho throat 
and may refuse their foo<l, but yonnger children often give no 
indication that their throat is inilamed, and unless a routine 
inspection of the throat is made as soon as the fever is discovered 
the cause of the illncas is likely to bo overlooked until such time 
as the rash appears. 

Examination of the throat sliows it at first intensely reddened 
and injected. If the tonsils arc present they are swollen, and 
oftcr twelve hours or so patches of yellow punilent exudate appear 
on them, and the lymphatic glands at tho angles of tho jaw 
become enlarged and tender. There is, however, nothing in the 
appearance of tho sore throat of scarlet fever to distinguish it 
from an ordinary follicular tonsUlitm. 

Tho rash develops after twenty-four to forty-eight hours, 
appearing first on the front of tlio chest and quickly spreading 
to cover tho whole trunk and the limbs. It Is a bright red 
colour, and consists of closcly-.«et pin 2 ’ohits of crj’tljema 
which can be faded by pressure. Tho lino follicular character 
is best seen on tho trunk. Tho rash is generally most severe 
over tho lower abdomen and on the inner aspects of tho thighs. 
Tho face appears flushed, but the skin round the mouth and nose 
is often unaffected and ap|x»ars pule by contrast — circum-oral 
2 >aIlor. At this stage the throat inflammation is at its maximum, 
and can usually bo described as n severe follicular tonsillitis. 
The tongue is coated with a heIl^'J• white fur, and the breath is 
unplca-sant. 

The rash begins to fade in from two or three days to a week, 
and ot the same time tho throat begins to clear, tho temperature 
falls by lysi«», and the tongue loses its furring, becoming'the dull 
red colour of a rijM raspberry. 
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After tho rash has disappeared the skin begins to desquamate; 
this usually starts at the end of the first week and may go on for 
a month or six weeks. Desquamation begins on tho face ami 
trunk in the fonn of fine circular acaies, and then spreads down 
the limbs to finbh on the palms of the hands and the soles of the 
feet where the skin may eometimcs be shed in large flakes. 
Occasionally the same area of skin may i«cl more than once. 
As in typhoid, the child may shed his hair at the termination of 
the disease. 

Varieties, llie description giren above is tliat of ecnrhitma 
fiiraplex — the usual form of scarlet fever. In the anjinoul form 
the inflammation of the throat is very severe, the face appears 
swollen owing to lymphatic obstruction from cellulitis in the neck, 
suppuration of the cervical glands may occur, and there is a risk 
of death from septicannia. In the matifjnant form the degree of 
toxicity is high, the fever may be liyperpiTcxial, the pulse is 
rapid and feeble, respirations are quick and shallow, vomiting 
mas' become persistent, and rrillitn a day or two the child dies in 
coma. In these cases the rash may be purpuric instead of erythe- 
matous, but fortunately such severe instances are rarely met 
with at the present day. 

Complications. Complications may be <luc to a local spread of 
infection from the tliroat, and include such conditions &.s suppura- 
tive eetvical adcnilw and acute otith media, Tho latte, may 
progress to mastoiditis and the various intracranial corapVii ations 
of middle ear disease. A spread of infection downwards into the 
chest, causing bronchitis and broncho-pnetimonln, is fortunately 
uncommon. 

At the end of the first week, and during tJie second and third 
weeks, complications may arise in more remote parts of the 
body, and are probably due to tho effects of toxic ah-sorption. 
The two most impbrtant are acute nephritis and acute rheu- 
matism. Acute nephritis is ns likely to follow a mild as a severe 
attack, pufiiness of the eyes and of the face being as n rule the 
first naming that the kidnej's are involved. Vomiting is 
usual at the beginning of the nephritis, but it docs not Continue 
for long unless tho kidneys are severely damaged, and is then nn 
indication of urremia. Tlie urine^is’Btrongly acid, reduced in 
amount and with a rai««l specific gravity, and usually contains 
enougli bloo<l to'givo it a red or smoky appearance. There is a 
heavyalbnminuria. and nucroseopical examination shows blood 
cells, a few granular casts, ami an occasional blood cast. 
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As a nile the nephritis recovers completely. The moat severe 
cases are lilcely to be tJiose in which the oasct of the nephritis has 
been ovcrloolcecl, often because the proper significance of the 
original throat infection ha.s not been recognised, and the child 
lias been allowed to be up and about before the nephritis begins. 
The course of the illness is then often prolonged, and may graclu* 
ally merge into tho chronic cedematous type of kidney disease. 
It hag been suggested tliat tho occurrence of nephritis can bo 
largely prevented by giving big doses of alkalis during tho 
acute stage of the fever ; for this purpose 15 gr. each of potassium 
citrate and sodium bicarbonate may bo prescribed three times a 
day. 

The rheumatism which follows scarlet fever is indistinguishable 
from rheumatic fever. As a rulo the symptoms are those of 
raiiltiplo acute non-suppurative artliritis, but rheumatic carditis 
may occur as well. Tho rheumatic symptoms generally appear 
at tho end of the first week, and tho attack is usually the first 
that tho child has experienced, although if there have boon 
previous attacks of acute rheumatism the occurrence of scarlet 
fever is very likely to provoke a relapse, Rapid disappear* 
anco of the arthritic symptoms under treatment with 
salicylates is an additional point in favour of identifying tho 
rheumatism of scarlet fever with ordinary rheumatic fever. If the 
heart is involved it inu«t ?»o treated on tho usual Hnes for 
rheumatic carditis. 

Quite distinct from tho rheumatic arthritis is tho occasional , 
occurrence of suppurative arthritis after scarlet fever, due to the 
presonco of pyogenio organisms in a joint. In n different class, 
too, arc the muscular cramps and fleeting pains in tho limbs 
which often occur after the children liavc been allowcil to get up ; 
these are duo to muscular fatigue, often associated with some 
degree of flat feet, hut aro not truly rheumatic. 

Diagnosis. Diagnosis must be dcfcrrcil until the typical 
eruption appears. Tho yellow follicular character of tho e.Tudate 
in tho throat is unlike the appenraneo seen In diphtheria, but it 
is a wi.ee precaution to swab tho throat in order to exclude tho 
latter infection. Tho culture of hromolytic streptococci on the 
swab doc.H not necessarily imply tl>at tho child will develop the 
rash of scarlet fo\'er, for the organhtn may ho some other member 
of the ha'molytic streptococcal family, or possibly tlie child may 
bo already immune to tho rash-producing toxin. 

Tlip appearance of tho rash, taken in conjunction with the sore 
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throat, generally puts the diagnosis beyond doubt, but it injist 
bo renierabered that §jmikr rashes may be produced by euch 
drugs os belladonna, salicylates, cUloral, and quinine, and 
may occasionally folloTv a soap and water enema. The 
rasli of German measles may sonictuncs resemble scarlet fever, 
but the milder fever, the slight degree, if any, of inflammation 
of the throat, and the enlargement of the occipital glands ate 
points of distinction. In recent years the Sclniltz-Charlton 
blanching teat has been used in helping to decide whether a ra-sli 
is scarlatinal. 0-2 c.c. of a 1 : 10 dilution of scarlatinal antitoxin 
is injected intradennally into the area of the rash ; if it is scar- 
latinal the antitoxin causes it to fade over an area of an inch or 
two, and the blanching persists for a day or so. Unfortunately 
the test is most distinct, and therefore of greatest u.«ic, when the 
rash is already bo severe as to leave little doubt of the diagt\osi'<. 

Prognosis. The virulence of scarlet fever has been declining 
for some years. In the last fifty years the mortality has dropped 
from 13*5 per cent, to less than 1 per cent. What little mortality 
there is is due largely to septic complications, ond the recent 
introduction of anti-scarlatinal serum has still further improved 
the outlook by lessoning the incidence of these. One ottnek of 
scarlatina does not necessarily confer o lasting immunity, for 
second attacks may occur months or years later. Relapses are 
occasionally met ith a few weeks after the initial attack. 

Treatment. The child must be nurf^d in bed and bo strictly 
Isolated. In a private house he must have a room to himself, 
using his own set of feeding utensils, and his clothing and bedding 
mmt be sterilised and washed separately. Bo long as the tem- 
perature is raised the diet should be mainly of fluids, such os 
barley water, lemonade, fruit drinks, and milk. Confinement to 
bed should continue for three weeks, in case sucli complications os 
rheumatvsjp or nephritis oppear. Provided that the child is free 
of discharges from the ear or nose, he may be allowed to mi.v with 
other children after four weeks. 

TIio employment of anti-scarlatioal serum has proved of great 
value. It is an antitoxic serum, not antibacterial, and its cilect 
is most dramatic when toxa-mia is severo, for it quickly reduces 
the temperature, relieves the headache, hastens the disappearance 
of tlic rash, and diminishes the likeliltood of comphentjons, 
altliougU if complications have already orLson they are not 
offected by the pctum. It ahould bo used in all but the mildest 
ca.aes in uhom the disturbance duo to the serum may be more 
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xmpleaaant than tlio effects of the disease. Tiie serum is given 
intramuscularly in doses of from 10 to 20 c.c. Generally one dose 
is sufficient, but in severe eases it ma}’ be given daily for two or 
three days. Being a foreign serum (prepared from horses) its 
administration is usually followed in obout ten days by serum 
sickness. 

Tho Bulplianiiamide group of drugs occupies a place in treatment 
similar to its position in non-scartatinal tonsillitis (see p. 320). 
Thoir cliief value lies in reducing the incidence of such com- 
plications as cervical adenitis, quinsy, and otitis media. They 
cannot take the place of ecnim, since they have no influence on 
the to.v»mia, and they are not required in mild cases, but may 
be given together with scrum when (ho illness is more severe. 

Local treatment may be uscd'to relieve the discomfort in the 
throat, Tlio child may bo given small pieces of ice to suck, and 
tho throat may bo sprayed with an ontiseptic oil such os cuca* 
lyptus oil m. 30 and menthol gr. 10 to the ounce of liquid paraffin, 
or a solution of potassium permanganate (gr. 15 to the ounce of 
water) may bo used instead. Painting the throat is a useful 
measure wlicn it can bo done adthout causing much disturbance ; 
tho following paint 8er\'ea very well: — iodinfe gr. C, acetic ether 
2, glycerin ad. oz. 1. For children who are old enough to 
gargle, 10 gr. of potassium chlorate to the ounce of water is 
suitable, and glycothymoUno is olso a pleasant preparation. 
Whether local treatment is to be advised, however, must depend 
on the behaviour of the child, for if it is resenterl ond gives rise 
to struggling, it is better omitted. 

If there is much pain and stifTness of the neck, warm fomenta- 
tions may bo applietl, but these should only iisetl until the 
tenderness has l^cn relicvetl, ns otherwise lliey may promote 
abscess formation in tho cervical gfands. Delirimu, ii\ 7 »jrpyT 0 .via, 
and re.stlessne}i5 at night are all best dealt with by tepid sponging. 
A dally action of the bou'cht must be ensured, and aspirin may 
bo given to relieve the headache. 

Prevention. Tho first point in prevention is to decide w hether 
a child is susceptible to the disease. This is carrie<l out by means 
of tho Dick lest, which consists of the iutradermal injection of 
0-2 c.c. of diluted scarlatinal toxin. A control injection is made 
wjtlj tho .«amo toxin which has been inactivatctl by boiling for 
two houn*. A iHwitive reaction appears at tho site of the test 
injection as an area of erythema nlmut J inch in diameter, 
which reaches its maximum in Iwcnty-four hours, while the 
control injection Is negative. A prwilive reaction indicates tltat 
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the cliild is suaceptiblo to scatlet fever. The test is lilicly to be 
negative during the first ywir, but afterwards practically all 
children become positive until abosit tliree years of age, offer 
which the percentage of pa'«itives begins to decline. The test 
is also positive during the first three daj's of scarlet fever. 

Acting on the results of the Dick test, a patient may be given 
either active immunity or passive immunity. Active immunity 
is conferred by a course of four or five weekly injections of 
scarlet fever toxin, given subcutaneously or intramuscularly. 
A course consists of 80,000 to 100,000 skin test doses, and the 
toxin is put up in two strengths, one containing 2,500 skin 
test doses per c.e., and tlie other 60,000 skin test doses per 
c.c. The first two injections would consist of 0-2 c.c. and 
0-8 c.c. of the first strength, folloued by tliree injections of 
0-1 C.C., 0*5 c.c. and I c.c. of the second etcengtU, the number 
of skin test doses at these injections being respectively 500, 
2,000, 5,000, 25,000 and 60,000. Although the immunity 
obtained in this way lasts for at least a year and possibly longer, 
it takes a few necks to develop and therefore is not of service 
during an actual outbreak. The injections may give some slight 
reaction, and in view of the uncertainty of the length of immunity, 
active imnumisation of children has not become ]H)pulariscd. It 
is, however, employed mth advantage in institutions and iiospitals 
in order to protect the nurses and staff. 

Pa^ive immunity is given by intramuscular injection cf 3 o.c, 
of anti-scarlatinal serum. This form of immunity lasts itr two 
or three weeks, and may therefore be employed in preventing tlie 
spread of an outbreak in children’s wards or schools. Before 
giving passive immunity, the susceptibility or immunity of eacli 
child should be determined by the Dick test. 

Measles (Motbilli) 

Measles is one of tbe most infectious of the o.vanthemata. 
(Uthough there can bo little doubt timt the disease is duo to a 
specific organism it has not as yet been isolated. Tho infection 
is conveyed principally by dbehargea from the throat, nose, and 
eyes, particularly during the fust few days of the disease. 
Foraites are probably of Httlo importance. 

Measles is most common between the ages of two and seven 
years. Infanta of a few weeks old are usually immune, but their 
immunity is soon lost. TI»e disease is roost prevalent in tiic 
second half of the winter, and assumes epidemic proportions 
every two or three years. Measles and whooping-cough not 
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iincoinraoaly follow each other within a short interval, measles 
being more often the sequela to whooping-cougli than tn'ce vend. 
Both are likely to be complicated by broncho-pneumonia, and 
the occurrence of all tliree ia usually followed by some 
permanent scarring of the lungs. 

The incubation period ranges from seven to twenty-one days, 
but is usually ten days. 

Symptoms. Within a few hours of being exposed to infection 
the child may develop fever, slight nasal catarrh, conjunctivitis, 
and oven a fleeting rash, symptoms which liav© been termed the 
“ illness of infection.” They only last for a day or so. The 
illness proper, which cornea on at the end of ten days, has two 
stages. There is at first a prodromal period lasting three or four 
days and characterised by fever and catarrbol symptom.?. This 
ia followed by the appearance of the typical eruption which 
lasts for another three or four days. 

The onset of tho prodromal period is accompanied by headache, 
loss of appetite, and a temperature up to about 101* F. Vomiting 
is xisual. Catarrhal symptoms rapidly develop, the conjunctivns 
become Infected, the eyes are watery or they may discharge a 
thin purulent fluid, and there is a complaint of photophobia. 
There is also a copious muco-purulont discharge from the nose, 
and epUtaxis is likely to occur. Tho thrfcat is infected, and the 
voice may Ijccome hoarse or fed>Je owing to laryngitis. At times 
the laryngeal sjunplonts are very prominent and maj' oven cause 
boino conf^usion with laryngeal diphtheria. Tho watery appear- 
ance of tho eyes, tho stulTy and discharging nose, and the miserable 
appearance of the child form a picture %vjiich at once suggests 
the true nature of tho illness. 

Examination'of the chest in tho prodromal stage usually shows 
signs of broncliitis, and in the most severe cases this may rajudly 
progress to broncho-pneuraottia. In infants this stage w u.<nially 
accompanied by diarrhma. In about half-tho cases tho eatarrhai 
symptoms are accompanied by prodromal rashes, which may 
consist of a blotchj* mdhema or may bo urticarial or scarlatini- 
forra. They tend to bo more localised than tho characteristic 
eruption which is to appear later on, and are also more transient, 
lasting only for a day or so. 

Tho diagnosis of measles during the catArrhal stage is con- 
firmed by tho appearance of A'opfffc'a apois in tho mouth. They 
were originally depcriv>c<l by Koplik in 1890, and occur in aome- 
thing over SO i)cr cent, of ca.^, and their presence puts the 
diagnosi-s beyond doubt. To see tliem tho child must Iw ex- 
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aminecl in n good liglit, preferably daylight. TJie spots appear 
as bluish-^vhite pin points, each Burrounded by a narrow ring of 
bright red injection. Their usual situation is on the mucosa of 
the cheeks on one or both sides, close to the lower alveolar margin 
opposite tho prcmolar or molar teeth. They vary considerably 
in number ; as a rule there ore about four or sir, but occasionally 
they are so numerous as to smother the insido of the cheeks. 
KopUk’a spots precede tlio charaeteristic eruption by tno or 
three days, and they last for four or five days, but always dis- 
appear before the subsidence of the rash. 

The typical rash of measles develops on the fourtli day of the 
illness, and is accompanied by a recrudescence of fever to 103® F. 
or so, and by some increase in the signs of catarrh. The rash 
appears first behind the ears, and spreads rapidly to cover the 
face, trunk, and limbs. Hie eruption consbts at first of small 
red macules, which soon enlarge and coalesce to form blotchy 
papules. These are irregular in shape, but tho crescentic outline 
which is often descriltcd can seldom be made out. The rash is 
most intense after fort}'>eight hotua, and is often best seen on the 
face ; it then begins to fade, retreating in the same order os 
it appeared, and in an uncomplicated case tho temperature 
now returns to normal, and tho catarrhal s^Tuptoms clear up. 
A slight brow n staining: of the skin may remain for a week or 
two. During tho eniptiro stage leucopenia is usual. 

Varieties. Varieties of measles are uncommon. There is an 
abortive form in wliich the rash is poorly dc^Veloped and makes 
but a fleeting appearance, but the presence of Koplik’s spots is 
Buflicient to confirm tho diagnosis. A suITocativo form is occa- 
sionally met with in epidemics in overcrowded institutions, and is 
likely to bo fatal. The appearance of bulim w'itfi the ra-di is also 
a rare but fatal variety. 

Complications. Tlie most common complications are tho^ 
that affect the respirator}’ tract. During tho early catarrhal 
stage bronchitis Is usual, and may quickly spread to tho lung 
alveoli giving rise to bronelio-pneumonia. This is most likely 
to hapixm in 3'oung children, and is always a most dangerous 
complication. Recovery from the broncho-pneumouta b likely 
to take a long time, and resolution of the lung fe often incomplete, 
leading to a variaBle degree of |>ermanent pulmonary fibrc«b. 
In later childhood this majr account for recurring attacks of 
bronchitis each winter, or may lead to more definite evidence 
of bronchicefasb. Tlicre b also no doubt tliat tho injury to 
the lungs in measles makes them moro prono to tiilM?reuIous 
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infection, or, should a tuberculous focus already bo prcsont, it 
is Very lUrely to light up and spread during the months that 
follow. 

Of other complications otitis media is common. Laryngitis, 
which is frequently present in the early stage of the illne.ss, may 
be sufliciently severe to cause obstructive dyspnoea, and may 
occasionally go on to deep ulceration. Similarly the inflammation 
of the conjunctivfD, which is usual during the early catarrhal 
stage, may spread, to involve the cornea, and lead to permanent 
opacities ; indeed, it occasionally happens that all the structures 
of the eye become inflamed — panophthalmitis — leading to 
complete blindness. The catarrhal stomatitis may sometimes 
progress to ulceration, whicli as a rule heals readily under local 
applications. Gangrene of tho mouth is forttmately rare. 

Encephalitis is an occasional complication. TJjo symptoms 
appear at about the time when the rash is fading, and consist of 
Increasing drowsiness or coma, accompanied by some stiffness 
of tho neck, perhaps convulsions, and sometimes local paralyses. 
Tho mortality is about 10 por cent. When recovery takes place 
it is usually complete, without nervous or mental sequela'. 

DiagoosU. ^Icasles may easily be overlooked until tho 
fourth day, when tho tyTilcal rash is duo to appear, h)r during 
this period tho symptoms resemble tho.«o of a severe cold, or 
they may bo confused with tonsillitis or simple laryiigitLs. The 
fleeting rashes which may appc.-ir during the prodromal period 
may bo mistaken for the eruptioiw of other spocific fevers, or 
even with the later rash of measles. 

In infancy the onset may be marked by such acute diarrhoea 
and vomiting that suspicion of measles is not entertained, and 
this is of course particularly unfortunate if the infant should 
bo ndmitted io n irard with other chihireii, for tiio hifevtivity of 
measles Is probably greatest during tho early catarrhal stage. 
Tho same may bo said of those cases, usually in young children, 
in which hroncho-pneumonia is an carli* comph’cation, for tho 
vorj' severity of tho hmg condition may make ono overlook t!ie 
possibility of measles, especially as these are just the cases in 
which tho rash may be slight or “aupprcs.^cti.” The finding of 
Koplik’s spotA during tho cataRlml stoge is however a most 
reliable diagnostic" criterion, and tho examination for these tell- 
tale spots should therefore never bo omitted. 

Wlien tho m-sh appenra it may l>e mistaken for OermaYi 
measles, but iu the latter condition tho relatively slight disturb- 
anee of health, the abwnce of KoplikV spots, or of preceding 
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catarrh, and the usual enlargement of the cem’cal and occipital 
glands ser\’e as distinguishing features. Occasionally drug 
raslies, nnd the rashes of eerom sickness are morbillifoTni, but 
the associated symptoms of measles ore lacking. 

Prognosis. Tlie mortality varies eonsiderably in different 
epidemics. The disease is most likely to be fatal during the first 
two years of life, the mortality at that age npproacliing 20 j)er 
cent. Death is tisually the result of broncho-pneumonia, and in 
young children any condition which promotes respiratory infec- 
tion, sucli as malnutrition, rickets, or previous wliooping- 
CQUgU, affects the outlook adversely. Diarrhoea, or the various 
complications of otitis media, account for otljer fatal cases. 
Bclapses and second attacks of measles are very rare. ' 

Treatment. Strict isolation is, of course, necessarj'. The 
child should be nursed in bed in a warm, airy room, and so long 
as the temperature is raised the diet must bo mainly Quid — milk, 
milk puddings, custard, junket, brotiis and j'ellics. In order to 
protect the eyes the room eliouUl bo darkened, and reading should 
not hc' allowed. Tlie conjunctiva) should bo bathed morning 
and evening tritli a weak boracic solution. The mouth and 
throat must also he kept as clean as possible by the us© of movtth 
washes and throat sprays, and older children shcmld garglo uith 
glycothymoline or a solution of potassium chlorate (gr. 12 to the 
ounce of water). Laryngitis is best treated by keeping the air 
moist with a steam kettle, the steam being impregJiatcd vith 
Friar’s Balsam (2 teaspoonfub to the pint of water). Exuep. 
tionally the dyspncca may bo severe enough to require tracheo- 
tomy. It should l>c remembered that diphtheria and measlta 
may sometimes co-e.xist, and when Jaiymgcal symptoms are 
severe, and the question of diphtheria has l)cen raised, it would 
be %viBe to give antitoxin at once before waiting for a hnoterio- 
logical rcjKirt. The management of broncho-pneumonia should 
follow the usual lines {see p. 36.1). 

In tho absence of camplications, tlio child can bo allowed uj) 
and may mix with others a fortnight after tlie onset of the illness. 
Bearing in mind tho considerable degreo of debOity wliich often 
follows mea8le.s, a period of eonvalesccnco should be arrangofl in 
the country or at the sewide for two roontlis or bo, and sliould bo 
combined with suitable tonics such ns Parrish's Food or cml-liver 
oil and malt. 

Prevention. The eerum of a patient convalescent from measles 
contains immune bodies, and during tho last few years success 
bos attended attempts to protect children who hare been exposed 
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to the disease by injecting into them serum obtained from con- 
valescents. The immunity aSbrdcd by this means is of course 
passive, and only lasts about a month. 

If serum is injected during the first six daj's after exposure to 
infection, complete protection may bo expected ; if tlie injection 
is delayed to between the sixth and ninth rlay, the attack of 
measles will be modified, but if it is delayed until the 
prodromal symptoms Imve appeared, the course of the illness is 
not affected, although the nmh does not appear at the site of 
injection (Debr6’B phenomenon). In dealing with an outbreak 
in a ward the serum should be given to all contacts as soon ns 
possible after exposure to infection in order to prevent the disease 
from spreading, but for the child in ius own liome there is an 
advantage in delaying the serum until the seventh day, for then 
he will have a very mild attack which ^vill, however. l>o sufficient 
to confer a penuanent immunity. The serum is injected intra- 
muscularly.a suitable dose being 3 c.c. up to three years of age, 
and an additional c.c. for every succeeding year. TIio somm 
bebg liuman, there is no risk of anaphylaxis or scrum sickness. 

If convalescent serum cannot bo obtained, scrum can bo pre- 
pared from an adult who has previously had measles, but double 
the dose needs to bo given, and oven then the protection is less 
reliable. It lias also been shown that globulin c.ttracled from the 
placenta contains imuiuno bodies against measles, and can be 
used prophylactically. Two c.c. an* given intramuscularly, and 
the injection is rei»ealod in two days. General and local reoctions 
may follow. The degree of protection is equivalent to that 
afforded by adult scrum, which modifies, without entirely pre- 
venting, an attack. 

German Measles (Itubclla) (Ro^h) 

This is an acute specific disease, mildly hifcclious, characterised 
by a rash which may either bo morbilliform or scarlatimTorm, 
and a.ssocisted with on enlargement of cervical and occipital 
Ij-mph glands, but giving onlj* to ’slight constitutional 
disturbance. 

Rubella has a world-wide distribution, and in this countrj* 
occurs principallj* in the siirfag. It is rare in Infancy, and most 
commonly affects children between five years of age and puberty. 
The dh^ose is spread by the patients themselves, carriers and 
fomites not being of importance. The causal organism is not 
known. 

Symptoms. The incubation period varies from one to thre- 
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■weeks, blit Is generally bet'neen fourteen and seventeen days. 
As a rule the first symptom is tlie rash, but it ina^’ l>e preceded 
for a day or so by slight fever, headache, and pharyngitis. Tlio 
rash Hpi>ears first on the face, and spreads to the trunk and 
limbs. It usually consists of closely arranged er^'thematous 
spot-s which vary in sire from a pin’s head to a haricot bean. 
These may coalesce to some extent, and the rash then closely 
resembles that of measles, wliile at times the eruption becomes 
conUueut and simulates that of scarlet fever. Both morbilliform 
and scarlatiniform types may be present together. While the 
rash IS out the temperature is raised to 100’ F. or so, the throat 
is injected, and the conjunctivas may be a little congeste<l, but 
these symptoms are slight and in two or three daj^ >rlien the rash 
fades thej’ quickly disappear. 

Enlargement of the occipital and cervical glands can generally 
be made out, and JieJps to confirm the diagnosis. The glands 
become palpable ju.st Iwfore the rash appears, and they may not 
subside for a week or more after the lusJi has faded. TJiey are 
a little tender and may make the neck stiff, but they do not 
go on to suppuration. 

Diagnosis. The tuo diseasra that ate hkely to be confused 
with rubella are ineafliea and acarlet fever, but in both of them 
the amount of comstitutiunn) disturlMince is a good deal greater. 
The prodromal catarrh and Koplik's spots will distinguish 
measles ; in acarlet fever the thro.it is more severely infinmed, 
the temperature is higher, the rash is more vivid, and the tongue 
more heavily coated. If doubt still remaias, theSchuUx-Charlton 
blanching test for scarlet fever may bo emploj^ed. 

Prognosis. Kubcll.a js the mildest of nil the acute specific 
fevers, ond recovery is invariable. Arthritis has been recorded 
a.s a complication. Both n-lapscs and second attacks are verj* 
rare. 

Treatment. The disease is fo mild that treatment can be 
summed up by isolation, re’*! in bed until the rash ha.s subsitled, 
and attention to orduiary nursing detafls. Tlio cliild sliould 
remain isolated for a n eck after the appearance of the rasli. 

Whooping-cough (PertuMis) 

Wliooping-cough Is essentially o dl-caic of childhood. It 
reaches its highest incidcoce between two and five years of age, 
and in this country the greatest number of ca.ses occur towards 
the end of the winter. Girls are »aid to be affected more fre- 
quently than boys. 
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A small bacillus first isolated by Bordet and Gengou in lOOG 
U now accepted as the causal organism. It can be recovered 
from tJiG respiratory secretions during the earlj' catnrriial stage, 
when the disease is most infectious*, but later on is overgrown by 
other organisms. The disease lias been experimentally produced 
in volunteers by instilling a culture of the organism into the nose 
and throat.* It is spread from one patient to another by 
droplet infection in the act of coughing and sneezing. 

The incubation period varies from one to three weeks, and is 
generally about da3’s. 

Symptoms. Tlie iUncas begins like an qrtbnary cold, with 
sneezing, coughing, nasal catarrh and slight fever. After two 
or tlirec days the cough is noticed to occur definitely in bouts 
separated by' an hour or more, while between times the child is 
free of cough. Towards the end of the first week the whoop 
makes its appearance, and the disease then enters upon its 
paroxy'smat stage. 

The characteristic paroxysm consists of a rapid scries of 
expiratory coughs, the child becoming more anti tuoro oyanosed, 
and in severe attacks the face may become bloated, the tongue is 
jirojected, tl»o eyes roll up, and the child may seem at the point 
of exhaustion. The attack finishes by the child making an 
inspiration tfirough a glottis which is still partially closet!, and 
this accounts for the long crowing or whooping sound. At tho 
end of the paro-xysm a small amount of thick tenacious nutcus 
may drool from tho mouth, and frequently tho attack finUhes Nvith 
vomiting. Each paro.xysm may be dearly separatetl from the 
ne.xt, or four or five may occur in rapid succession. Tho total 
number varies widely ; in a mild case there may l>o no more than 
half a dozen a day, in a severe case this number may occur 
every hour. A severe attack fa a frightening thing, and children 
often seem to sense nhen ono fa about to come on, and may run 
to an adult for protection. In tho alx=encc of complications the 
temperature may lie normal, or roisod only n degree or two, and 
although the pulse rate and respiration rate are increased witli 
each jjaroxysm, they quickly return to normal, in fact tho child 
will tisually go back to its toys and conlinuo playing tintil tho next 
burst of coughing. 

Phj'.«ical examination in a simple case miiy show onl^* a few 
coarse rhonchi scatterctl over tho lungs ; iu more .■*cvcro cases 
in which paroxj-svns are being quickly repeated, the strain on 
the right side of the heart fa oonsidemble, and examination raaj' 
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show a quickened pulse rate, with some degree of cardiac dilata- 
tion, and a loud second sound in the pulmonary area. In severe 
cases tlie persistent cyanotic tinge and the swollen features give 
an appearance which at once suggests the diagnosis. A sign 
which should always be looked for is an ulcer on the fnenum of 
the tongue. It only occurs in about a third of the cases, but 
when present is diagnostic of whooping-cough. It appears as 
a pearly white ragged ulcer about as large a.9 a split pea, and is 
caused by the fretting of the tongue over the incisor teeth during 
the paroxysms, and therefore is not to be expected before the first 
dentition. Another characteristio finding is a high lymphocytosis. 



I'to. 129. Subconjunettval hictnortiuijceft in wIxM>{>i(ig.cough. 

Ci«l five )cnn. 

The white cells gencmlly run up to about 25,000 per c.mra, but 
have lieen recorded above 100,000, the l^mipliocytes accounting 
for 70 to 60 per cent, of the total cells. The lymphocytosis 
develops during the early catarrhal stage and persists in the 
paroxysmal stage, and umj may be made of it in the diagnosis 
of a doubtful case. 

Uncomplicated whooping-cough terminates so gradually that 
it is dinicuU to set a time to the end of the iliscase. Tlio 
paroxysms gradually become less severe and less frequent o%‘er 
a period raiying from tlxroc to six u’ceks, and during this time 
the cough becomes looser and the sputum less viscid. iVs the 
paroxysms diminish in severity the child ceases to be worried 
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. by thorn, the appetite ‘improves, and tho weight rises. A cough 
^vith paroxysmal characters sccme in some children to become 
habitual after whooping*cougb. and may coiitiDuo to bo heard at 
intervals for as long as sir montlis, or may reappear after a year 
or more if tiio child should happen to develop a simple cold. 

Varieties. An abortive form of whooping-cough occurs, in 
which, after tho preliminary stage, the paroxysms oro slight 
aiid infrequent, and there raa)' he neither a whoop nor vomiting. 
Such cases are easily overlooked, which is unfortunate because 
in spite of their mildness they arc none the less infectious. It 
should also he remembered that the whoop may disappear in 
•the face of severe hroncho-pneuraoma, and that if tliis should 
develop during the catarrhal stage the whoop maj' never bo 
heard. Occasionally attacks of paroxysmal sneezing or hiccough 
take the place of the cough. 

Complications. Tho violence of the bouts of coughing and the 
engorgement of the veins during them account for some of the 
compOcations ; secondary infections, chiefly streptococcal, 
account for others. Hccraorrhagcs are not infrequent, tho most 
common being opistaxis, and hemorrhages into the conjunctiva) 
and eyelids may also occur. Intracranial htemorrhage is fortun- 
ately rare ; it is usually meningeal, and is likely to bo occompanicd 
by convulsions or coma, and if the cldJd recovers there maj* bo 
subsequent paralysis, hut a fatal termination at the time of tho 
hjcmorrliago is more likely. Convulsive attacks accompanjdng 
paroxysms of cougliing are more frequent in infancy’. Tlio violence 
of the cough may also give rise to interstitial emphysema of tlie 
lungs, and pnoumothorax has been recorded. Some degree of 
vesicular eniplij-sema can usually ho detected in all hut the 
mildest cases. 

Tlio most frequent and important complication U hronclio- 
pneumonia. It is particularly likely to occur in young children, 
and usually comes on during tho paroxysmal stage. The usual 
physical signs are seldom well developed, and there may be little ’ 
more than scattered patches of fine crackling crepitations, but 
tho hurried breathing and high pulso rate, together with persistent 
ej’anoaU, fever, and a lessening of the whoop all point to this 
complication. If recovery from tlje broncho-pnoumonia takes 
place it is a tedioiw affair, and leaves behind a variable amount 
of ecarring of tho lun^. 

For months after whooping-cough tho child often remains in a 
debilitated condition, failing to gain weight, and with*^* poor * 
appetite. Phyaical examination may often suggest 
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cnlargetl mediastinal glnivls, whicU may be confirmed by ati X-my 
examination. There will naually bo & lurking suspicion that these 
gland-s are tuberculous, although it must bo remembered that when 
the resolution of a broncho-pneumonia is delayed the bronchial 
glands remain swollen for a long time. There is no doubt 
that whooping-cough, like measles, leaves the lungs more 
ready to receive tuberculous infection, or if a tuberculous 
focus was present beforehand and mis dormant at the time of 
tile uliooping-cough, it is likely to flare up during the next few 
montlis. Careful X-ray examination, tuberculin test.s, and a 
search for tubercle bacilli in the sputum or in the gastric washings 
are of some assistance in trying to deckle wlicther tubcrculosLs 
is present or not, but in many cases the que.stion has to remain 
open. What is quite certain is that a period of some months 
spent at the seaside will do more than anything else to return 
these children to health. 

Diagnosis. The diagnosis of whoopmg-couph during the 
catarrhal stage, that is to say before the whoop has appeared, can 
hardly bo more than a surmbe, but even in this stage the cough 
may show a tendency to paro-xysm, with long intervab between 
each bout. The presence of definite lyinphocylosis at this stage 
would point strongly to whooping-cough. Once the paroxysmal 
stage has been reached and tiie wlioox> lias been heard, the diag- 
nosis is simjile. Even if the whoop has not actually been heard, 
the presence of an ulcer on tbo fraenum of the tongue is sufllcient 
to cstablbh the diagnosis. Reliance may also be put upon a 
bacteriologic.!! diagnosb if tbo inctiiod advocated by Gardner and 
Leslie b adopted. A specially prep-ared blood-agar plate is licld 
a few inches from the child's mouth during a fit of coughing. 
In children with u hooping-cough the bacillus pcrtiissb can be 
recovered in this svay in about 80 per cent, of cases during the 
first tlireeueeksofthedbeaf^. Thb affords a means of confirming 
the diagnosis during the early catarrhal stage, at a time when the 
disease is most infectious, and when tlio clinical jiicturo is nsnnlly 
uncertain. 

Prognosis. Tiie prognosis depends largely upon the age of the 
patient. Comjjlications such as hroncho-pneumunia, (Unrrhma, 
and couvulaioas are more frequent in young children, and 
therefore the younger the cliild Iho worse is the outlook. 
Of 41,000 deaths from whooping-cough in England and 
^Volea 97 pec cent. Mere children under five years of ago. 
The majority of tho fatalitkis occur during the first two years. 
In older childhood recovery U the rule. Tlie remote prognosis 



wiioopiicG-couan 


6{>5 

needs to bo guarded on account of the delayed convalescence 
and tlie possibility of any latent focus of tuberculosis becoming 
active. Second attacks of whooping-cough are very nirc. 

Treatment. During tho early catarriral stage, and so long as 
the temperature is raised, the child should 1x5 nursed in bed in a 
^veil-ventilated room. Wlien the paroxysmal stage has been 
reached treatment in. the fresh air is of great value, and in the 
absence of complications and when the temperntnro is normal, 
the child should be allou-ed up on a balcony or, if the u'eather 
permits,- in the garden, provided that ho is kept from contact 
with otlicr children. Isolation should be maintained for six 
weeks. 

Tlic diet neetls to be as nourishing as possible, but dry crumljly 
foods like biscuits or toast are likely to irritate tho throat and 
start a buret of coughing, and therefore jnilkj* foods, broths and 
soups arc to bo preferred. Feeding is often made difficult on ‘ 
account of vomiting, h\it fortunately tho np])etite ns a rule remains 
good, and food may be retained if it is given imn5cdjately after a 
sick attack. 

Numerous drugs have been recommended, but their benefit is 
seldom very’ striking. In the catarrhal stage a simple exiM5ctornnt 
mixture is all that ia required ; when tho paroxysmal atago has 
been reached a sedative mixture containing bromide or piionaxono 
(gr. 1 to 4) or luminal (gr. J), in combination with belladonna, is 
as uiefnl as any. The following is a suitable prescription 

I’ot. brom. gr. 3-0. 

Tinct. belladonna m. 3-5. 

( 513 'C'crin m. 10. 

Aq. ad. 5*- 

Evc^‘ six hours. 

Tho doM* of IxjUfldotma may bo increa.«cd with advantage until 
J drachm is being taken in the day, provided that signs of intoler- 
ance do not appear. Burning a eresoleno lamp in the bwlroom 
at night-time has sometimes seemed beneficial. When the 
paroxysms are frequent and severe a watch must l>e kept on the 
heart, persistent tachycardia or an increasing dilatation c.illing 
for strict rest- in I>cd. In infancy the occurrence of diarrhcca • 
should Iks dealt with ly o small dose of c/istor oil, dilution 
of the feeds, and the administration of fractional do^es of Dover’s 
powder (gr. J to }), if the condition warrants? it. 

In severe ca'-cs etlier may be used to cut domi the numlwr of 
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paroxyBtns. Intramuscular injection has been recormuen(led> but 
this route causes a good deal of pain and should therefore not 
be used. A better method, because it is painless, is to give thirty 
minims of ether in ^ oz. of ©lire oil by rectal inj'ection twice a 
day. 

An e.xtensive trial has been made of vaccines of B. pertussis 
and of mixtures of this organism trith B. influenzae and pneumo- 
cocci. It is generally accepted that vaccines are •without eflcct 
once the paroxysmal stage has been reached, and the majority 
of observers bar© been unimpressed with their use even when 
given in the catarrhal stage. Serum from convalescent patients 
has also been tried in treatment but has proved disappointing. 
The use of vaccines aiid scrum as prophylactic measures is men* 
tioned later. 

Convalescence from whooping-cough needs to bo thorough. 
A change of -air to the countrj' or seaside is invuluablo, the 
child being allowed to run wild for two or tl^rcc months. This 
should bo combined with the odmlnislrotion of cod-Uvor oil and 
malt. 

Other treatments, of verj* doubtful value but from which bcuofit 
has sometimes been claimed, include exposures to ultra-violet 
light and the application of X-rays to the chest. 

Prevention, llio prevention of a disease such ns whooping- 
cough, wliich is both prevalent and in young children carries 
a high death rate, is obviously desirable, but although many 
attempts in this direction have been made, no method iifw yet 
received general acceptance. The best results to date have bren 
obtaiiuKl bj' Sauer * b^ing big ilo*>ca of vaccine. Three injections 
at weekly intervals arc given, the amount at each injection being 
1 e.c., 2 c,c. and 2 c.c., the last dose being increased to 3 c.c. for 
children over two years oW, Immunity obtained in this way is 
claimed to Idst for several years but has the disadvantage of 
taking three or foiir montlis to develop, ami therefore cannot bo 
employed uhen a child has already been e.xpo^ctl to infection, 
Sauer used a vaccine made from eeveml strains of strongly 
haemolytic organisms cultured on special human blood media, 
and he pointed out the neecssitj' of the vaccine l>eing recently 
prepared. It is possible that the disappointing results obtained 
with commercial vaccines are due to storage. Smaller doses 
of vaccine during the incubation pcriofl have given conflicting 


* 5»’»*r, L., JoMT. Amtr. Mtd. 1930, 112, 305. 
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results, but are worth a trials Convalescent serum has also 
been given during the incubation period in mnch the same 
way ns measles serum. If a willing donor is at liand 5 to 
10 c.c. of serum should he injected. X’her© is nt present no 
pooling of convalescent whooping-cough serum from wliich 
supplies could be issued. 

Chicken Pox (Varicella) 

Chicken pox is usualJj’ a mild, though highly infectious, illness, 
characterised by a rash consisting of small vesicles which appear 
in crops and later drj’ up into scabs. It is cluefly a diseaso of 
childhood, and even infants are not immune. There is no special 
seasonal incidence. The infective agent is a minute virus, which 
can he obtained from the fluid in the vesicles in tl>o early stage of 
the eruption, and is agglutinated by the semm of patients 
recovering from the disease (Amies). 

The incubation period lies between cloven and twenty-three 
days, and is usually about a fortnight. 

Symptoms. During the twentj’-four hours that precedes the 
rash there may bo slight prodromal ^mptoms such as a tempera* 
tiire, headache, and a feeling of .malaise. TIjo rash first appears 
on the chest, and spreads from there during the next twenty-four 
hours to cover the trunk, the face, the scalp, and tho proximal 
parts of tho limbs. The eruption begins ns small discrete papules 
which quickly ve.‘'iculate. Each vesicle is quite small, only 
about two or three millimetres in diameter, nntf is filled with 
a clear fluid, and may bo surrounded by a narrow rim of erythema. 
Unlike tho vasiclcs of smallpox they show tio umbilicaticnl|’and 
are unilocular, so that if ono is pricked the whole va^icle empties.’ 
ilftcr twenty-four hours the tluui in them turns j’ci'/ow, atici ui 
two or three days each vesicle dries up into a scab which separates 
usually ^vithout leaving a scar. As however tho rash is very* 
irritating, the child is likely to scratch, and in rupturing the 
ve.siclcs may infect them, in which caso a small pitted scar 
remnin.'i permanently. iMost children who have had chicken 
pox show one or twx> such scars. 

Tho numl)cr of vesicles varies considerably, tlicro may be only 
a mere half a dozen, or there may be literally hundreds. Tlicy 

* “nio jinjplijlat'Ji'c r«ccitw fwt «ip by PAfke I7a\-iic A Ca. coruUtn ct ibfr« 
i/»Ji*rtioni cif 0 2 C.C., 0 4 c.c,, wxJ 0 S «. T»ro brand* of vnecifto *n? 

“ A ’* vaccine contain.* 4.W)0.000,000 Jt. pfrtutnt per c.c. ■ 

** rj ” vaccine has m aildjtinn 500,000 B, infufftnr enJ lOO.tKX) pncnmocoori 
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do not all appear at once, but come out in fresh crops everj* day’ 
or tvro, so that after a few days their various stages can all bo 
seen in the same cliild. T!»e rash lasta as a rule for about ten 
days to a fortnight. 

Tlie cUstrihution of the rash is of importance in diagnosis, 
particularly in diatinguisliing the condition from smallpox. The 
lesions are most numerous on tlio trunk and back, and the face 
and scalp may also bo freely involved, but on the limbs the number 
of spots progressively diminishes os the rash travels distally.- 
Onoormoro spots often appear on the palate, and the conjunctiva 
may also be involved. Any area of unhealthy skin, such as an 
eczematous patch or a napkin rash is likely to show a thicker 
(ILstribution of them. 

TJie amount of constitutional disturbance is generally \'cry 
slight, and apart from a few degrees of fever while the vesicles 
are appearing tho cliief trouble arises from the itclung. 

Varieties. Serious forms of chicken pox aro very' rare. 
Occasionally the eruption becomes confluent, and largo pustules 
then form wWch may leave considerable scarring. In the sever© 
but rare lisemorrhagic fonn bleeding takes place into the vesicles 
and there may also bo hscmorrliage from the mucous membranes. 
Varicella gangrenosa is a fatal variety in ^s•hicil the spots become 
confluent and an e-vlensivc slough forms beneath each scab. 

Evidence is accumulating tliat there is a relationship between 
chickcii pox end herpes roster. Contact with cither disease may 
be followed after tho correct incubation period by one or tho 
other, and occasionally both conditions have occurred simul- 
taneously in the eathc patient. The usual history is that tho 
de\’clopment of herpes in one member of tho family is followeil 
after a fortnight or so by the appearance of chicken jwx in other 
members. On tho other hand chicken pox does not confer 
immunity against herj>e» roster, and altiiough second attacks of 
chicken pox ore vciy rare recurrent attacks of herpew roster are 
%\en known to occur. 

Diagnosis. Tlie diagnosis of cluoken pox scldoni presents 
difiicully : the* most important distinction is from smallpox. 
Even in tho mild form of smaIIi)O.T which Is occurring at pre‘<cnt 
in this country’, the prodromal symptoms of ititen<o hcailaclie. 
backache, and fever are more severe ihnn'any’thing met witii in 
chicken pox. Tlie rash of smallpox Is also delayed for two or 
three days, and tho hcas-j’ distribution on the forehead and 
distal parts of the limbs is an important distinguishing feature. 
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Chicken pox may also bo mistaken for papular urticaria, 
especially wlien the former occurs in a child ^rho has been known 
to suffer repeatedly from attacks of the latter condition. The 
clear wateiy’ character of eadi vesicle and the ilUtribution of the 
rash will help to prevent error. Chicken pox may occur inside 
the mouth, but this never happens in papular urticaria. 

Prognosis. Varicella is almost always a mild disease, running 
an uncomplicated eourso. Relapses and second attacks are very 
rare. 

Treatment. The disease is so mild tlmfc-no treatment is required 
beyond isolating the child and nursing liim in bed. The itching 
can best ho reliovcd by repeated bathing in u’arm boracic baths, 
allowing 1 oz. of borncic acid to each gallon of water. Alkaline 
baths (I oz. of sodium bicarbonate to 1 gallon of water) are also 
soothing. It is ossentml that the child should 1>© prevented from 
scratching himscir, so that he may not be left with numerous 
scars ; for tins purpose a baby should wear cardboard splints to 
tho arms, and an older child may wear gloves. Should any of the 
spots become septic, they may be trcate<l wth warm fomentations. 

tho vesicles diy off they should be dusted with zinc and 
Iwracic powder. 

Isolation should be continued until all the scabs have separated. 

Smallpox (Variola) 

Smallpo.x is an acute infectiotw disease characterised by a slmrp 
onset with fever, Itcadacho, ond backache, followwl in three 
days by a rash which goc.s tlut>ugli papular, vesicular, pustular 
and scabbing stages. 

Tho disease occurs in two forms — a severe form and a mild 
one. Tho widespread practice of vaccination during the second 
half of tho lost century and the beginning of the pfe.sent cenlui^' 
reduced tho incidence of the severe form to negligible numbers, 
but during the last fifteen years the milder form has appeared, 
and because vaccination has to a great extent been abandoned, 
it has been allowed to gain a footing, especially attacking the 
child jjopulation. Both types arc highly contagious, and both 
are prevented by vaccination. Tlie mild type, whicJi has nbo 
been called para-smalljiox, is probably idcntic.il with Amaas 
(South Africa) and Alostrim (Brazil). 

Etiology. Although no age is exempt, in an unvaccinatc<I 
community children are particularly stLsccptible. Congenital 
instances have been TCcordc<l, tho mother and her newborn 
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cliilcl both suffering from the disease. TJie disease is caused by 
a filter-passing virus, almost certainly identical ^ith the Pasclien 
bodies of vaccinia (see p. 703}. These bodies can be recovered 
from the skin lesions, and may be carried by fomites. They are 
also resistant to drying, and in this state can retain their virulence 
for j’cars. 

The incubation period is generally twelve days. 

Symptoms. Tlic illness begins u'iUi a prodromal stage which 
lasts tiiree daj ’8 beforo the typical rash appears. Considerable 
constitutional disturbance occurs at the beginning. The 
temperature rises to 102® to 104® F., there is intense frontal 
iieadacbe follo\retl by severe backache, and vomiting is usual. 
Prodromal rashes, either scarlatiniform or purpuric, are occasion- 
ally seen, and are chiefly distributctl over the lower abdomen 
and inner aspects of the thighs. The spleen may also be palpable, 
and a blood count shows a lyinphocyto.«ts. 

The characteristic eruption appears on the third day, 
when the temperature falls and the coastitutionni symptoms 
clear up. The skin lesions begin aa discrete Crm red papules, 
which have a peculiar “ shotty ” feeling. After three daj's tliey 
become vesicular. Vesiculation begins at the edge of the papule 
and works towards the centre, and wlien fully developed the 
vesicle is multiloculatcd and may show a central depression or 
umbilication. 'ibc fluid in the vesicles b at first clear, but becomes 
purulent after about a week. The temperaturo may ngaia 'bo 
at thb stage owing to the amount of septic absorption Tlie 
pustules may rupture, leaving on ulcer which scabs over, or 
else the contents may gradually diy’ up and became converted 
into scabs, which loosen and are shed during the third and fourth 
w eeks, falling last of nil from the palin.s of the liands and the 
soles of the feet, Tlie amount of scarring depends upon the 
extent and depth of the Ie.sions. TIio prevalent mild 137)0 of 
smallpox leaves praeticallj' no scarring, but in the severe tj'pe 
pitted scars remain, and aro often mpst numerous on the face, 

Tltc dbtribution of the rash b important in regard to diagnosb. 
The papules first develop on llio head, face, scalp and wrists — 
in fact those parts of the skin which are normally e.xposed. 
The rash then spreads to the trunk, and finally' to the legs. The 
spots aro abo most numerous on the face, hands and wrists, 
feet and ankles, diminishing in number towards the proximal ends 
of the limbs and on the trunk. TIte dbtribution b thus |ust the 
oppesite to tliat of chicken pox, ami a further difference b that 
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the rash of smallpox comes out quicJdy, and successive crops 
of spots do not occur as in chicken pox. Spots may also form 
inside the mouth, leading to the formation of deep ulcers. Tiio 
total number of spots varies consulcnibly ; in the mild type there 
may not he more .than half-a-dozen, Trhile a severe case may sIjow 
several hundreds. 

Varieties. In addition to the mild variety which has already 
been mentioned, two varieties of severe smallpox occur. In the 
confluent form tlie spots on tho face run together in the pustular 
stage, making the face so swollen and bloated as to bo almost 
unrecognisable. The lesions on the mucous surfaces may also 
run together, making t!>o breath feetid. There is grave 
toxa:mia, and more than half tho cases die. In the rare hremor- 
rliagio form bleeding occurs into the pocks ; the course is then 
rapid and fatal. 

Complications. Tlie milder fomr of smallpox generally nms 
an uncomplicated course. In tho severe form numerous com- 
plications may occur. Broncho-pneumonia is tho most dan- 
gerous, laryngitis and otitis media may arise, and the eyes may. 
become inflamed, sometimes so severely as to lead to panoph- 
tlialmltia. Osteomyelitis and nephritis have been recorded. The 
pustular stage of the eruption may be followed by boiU and 
abscesses in the subcutaneous tls.sucs, with suppuration of tho 
regional lymphatic glands. Encephalitis is also an occasional 
se^qucl. 

Diagnosis. Tlio diagnasis presents the greatest difliculty it» the 
pre-eruptivo stage, and would be impossible without the history’ 
of o recent e.xposuro to infection, but if there is this historj', then 
the presence of fever with sovero headache and haekaclio should 
lead to prompt isolation of tho patient. It should bo remem- 
bered that sraailpox is jiecuHar in that a foil of temperature 
roincidca witli tlio appearance of tho rash. Wlien tho ro.sb has 
developed it may bo mistaken for chicken pox, but a careful 
study of the distribution will help to prevent error. The vcsicle.s 
of chicken pox also come out in crops, they are uniloculatcd, and 
do not have tho " shotty " feel of variola lesions. 

Prognosis. Vaiiou.s fnetora such ns the age of the p.itjent, the 
type of the prc^Tiiling epidemic, and tho state of vaccination, 
influence tlie prognosis. Of these the state of vaccination is the 
most important. Tins is illustrated by the epidemic of 1002, in 
which the mortality among unvacemsted cliildrcn wlmitled to 
the Mctro|>olitnn .fVsyluins Board Tever Hospitals was 31 per 
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cent., compared iiith 1*3 per cent, among the vncciiiateU children. 
The good effect of vnccmalion is particwlarly seen in children, 
who, if unraccinated, caiT 3 ' the highest death rate. Mention 
has already been made of the increased incidence of sniallpos 
(fortunately of the mild variety) since vaccination has been less 
strictly enforced. 

A severe prodromal stage is not necessarily followed bj' a severe 
erxiption, but mild prodromal symptoms are an indication that 
the eruptive stage will also be mild. As a rule one attack of 
si\\aUpoK gives life-long immunitj’, although second attacks of a 
mild nature have been reconlcd. 

Treatment. Strict isolation is c-ssential, and children with 
8manpo.v are be.st treated in special smallpox isolation hospitals. 
Tlioso who have to nurse the jmtient, as w'ell ns those who 
are contacts, should he given the protection of a further 
vaccination. 

There is no specific treatment. l)uring the febrile period the diet 
will consist mainly' of fluids. For tho headache and backache, 
aspirin or phcnacctin can bo gi\*cn, and if tlto fever is high and 
there is much rcstlc.viness, tepid sponging will bo most soothing. 
Puring the eruptive stage tho mouth should be carefully cleaned 
with borax before and after each meal. If there is laryngitis, a 
steam kettle should bo employed. Tho rare of tho 03 x 3 is also 
important, they slioiild bo regularly batbed with borncic lotion, 
and if the licLi are inflamed, a little golden ointment (ung. hyd. 
ox. Hav.) ma}' be gently smeared olong their edges. 

The irritation of tho skin is best relieved by painting the 
whole body witli a «aturat«l m>lution of pota'^sium pennan* 
ganato and repeating this each daj” with a 2 per cent, solution 
(Itolieston). Aikaline baths maj' also give relief, and exposure 
to ultra-violet light during tho carl 3 ' stages of tho eruption is 
statetl to bo beneficial. 

Vaccination and Vaccinia 

Vaccination consists of conferring immunity to snmiipox by 
the inoculation of coutox (vaccinia). The histoiy of vaccination 
dates from 179C, wlien Pr. Jenner vaccinated n boy \vjth cowpox 
matter, obtained from a milkmaid, and two montlw later inocu- 
lated tho boy with smallpox to which ho proved immune. 

The exact relation Ixstwecn vaccinia and smallpox is not com- 
pletely understood. Smallpox occurs in epidemics and is lilghl}' 
infectious, while vaccinia never occurs in ppideniic form and Is 
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only infectious by direct contngion. Nor does vaccination with 
vaccinia ever give rise to smallpox, although it is possible to give 
animals vaccinia by injecting them with smallpox material. Tlie 
minute inclusion bodies described by 1’a.schen * in 1926, and found 
both in vaccine lympli and in the vaccinia lesions of children arc 
generally accepted as the causal agent of vaccinia and smallpox. 

Tlio lymph used in vaccination Ls obtained from a healthy calf 
which has been vaccinated a week prenously. The lymph is pre- 
served in glycerin. In the child the site of vaccination may i)e 
either the outer aide oftlie upper arm, or on tho outer aspect oftlie 
thigh just above the knee ; becau.«Mj of the permanent scar which 
results, the latter position is preferable provided that adequate 
care can be taken in tho home to prevent contommation from the 
evacuations. When performing vaccination the skin eliould Jss 
first cleaned with spirit and allowed to drj'. A drop of the I^TUph 
is then put on tho skin, and through it a scratch » made with 
a eutting-edgo needle, not deep enough to draw Wood. The 
lymph should then be rubbed into the scratch and must be 
allowed to dry before a <lfcssing of-clcan white lint is applied. 
An antiieptic dressing should not bo used n-s it muy weaken tho 
lymph. It used to be tbo practice to scarify three or four areas, 
but now only one is regarded as neccssnry. 

If tbo vaccination takes, a small papule aj>penrs in three days. 
TliU slowly enlarges and becomes vesicular, and is at it.s maximum 
at the end of a week. By that time the vasiclc is umhilicated. 
the contents arc purulent, the surrounding skin Ls cedematous 
and red, and tho regional lymphatic glands arc enlarged and ten- 
der. Tho tempemlurc is ral'«ed two or I Iwco degrees. During the 
second week the vc.‘«icle dries up into a scab, which separates in 
tho thirtl week leaving a pitted scar. Should the vaccination fail 
to fake, it shmifd bo rcpcafod in a month's time, using a fresh 
batch of lymph. 

Tho first vaccination should be done between the second and 
sixth month. Younger infants may have obtained some immunity 
from their mother, and the chances of tho vaccination not taking 
arc therefore increased. 

Tlio immunitj' conferred by one vaccination is not iiernmncnt, 
and rcA'accination should Ixj carried out after an intervalofabout 
ten years. Tho illness of rc-vawination is milder than on the 
first occasion, and may not leave any permanent scarring, but tho 
immunity lasts a good deal longer. 

» roicliea. r... Dttit. .Vfl. Work.. J92B. Vol. 52. 
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Although it is open to parents to refuse their consent to 
vaccination on conscientious grounds, the medical contro-indico* 
tions are foiv. Jt is umviso to raccinate if an infant is for any 
reason in an enfeebled state of health, nor should it be done if 
there is any affection of tho ekin. 

Complications. Considering the large number of vaccinatjona 
that are made, complications arc certainly uncommon. Secondary 
infection may occur, and may account for impetigo, erysipelas, or 
even cellulitis or gangrene, but if proper aseptic precautions are 
taken these complications should not arise. The use of glyceri' 
noted lymph hoa done away nith secondary infection conveyed in 
the inoculum. 

Secondary raccinia. If a cliild scratches and ruptures the 
vesicle, the fluid which escapes is capable of giving rise to fresh 
vaccinia pustules. These may appear on any part of the skin, 
but usually occur near the original vesicle. Secondary vesicles 
follow the same course as the initial eruption, ond are seldom 
serious unless delicate structures such as tlio eye arc involved. 

Oeneralteed Vaecima. This is a rare complication, occurring 
in about 1 In 100,000 cases. Towards the end of the first week a 
crop of papules appears on the face, trunk, and limbs, and passes 
through the usual stages of vcsiculation, pustulation, and dcsicca* 
tion. It is more likely to occur tvhen there is some extensive 
skin lesion such as eczema, and it may then run a fatal course, 
but usually tiro amount of constitutional dUturhanco is relatively 
mild, and tho child recovers. The condition may be dwtinyu’shed 
from smallpox by the lack of prodromal illness, and tho history 
of recent vaccination. Post-iaccinal cnctphalUU^is a rare com- 
plication M’hieh has, liowcver, occurred more frequently in recent 
years, A more detailed description of it uiU be found on p. 535. 

Mumps (Epidemic l^rotitis) 

This is a specific infectious discaso choracteri.'ied by tender 
swelling of one or both parotid glamls. Tho subma.villaty and 
sublingual aallvaty* glands arc occasionally involved as well. 

Etiology. Mumps usually occurs in epidemics in small 
isolated communities such as schools, orphanages or barracks. 
It is rate in infancy, and reaches its maximum incidence during 
the school years, and anccts boys more often than girls. Tiro 
causal Organism is a» yet undetermined, hut the infection prob- 
ably passes from patient to patient by droplet infection or by 
means offomite.?. 
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Mumps 1ms a long incubation period, usually between eighteen 
ami twenty ‘two days, but it may bo os long as a nionth. 

Symptoms. Generally tlio first symptom to attract attention 
is the swellmg of one or other of the parotid glands, but tliis may 
I)e preceded for a day or tAvo by iieadache, sickness, or slight sore* 
ness of the tlmont. The SArelJing occupies the region in front of 
and below the ear, filling up the Jjollow behind the jaw and 
obliterating tiio angle of the mamliblc. The swollen gland is 
firm and tender, and occasionally the overlying skin may be 
tense and shiny. There is seldom any redness. The act of opening 
the month may be very painful. A little swelling and redness is 
often to be seen inside the mouth at the opening of the parotid- 
duct. As a rule the swelling of one gland is followed in two or 
tlireo days by a suxlling on the opposite side, giving the face a pale 
bloated appoaraiico, >rhich is often more noticeable if the obsen'cr 
stands a fcAV paces away from the child. The condition may 
however remain unilateral. The swelling of one or both sub- 
ma^iUarJ' glands or of the sublingual glands may occur at the 
same time ns the parotitis, and occasionally the swelling is con* 
fined to the submaxillary glands while the parotids escape. The 
parotitis reaches its maximum in two or three days, and subsides 
in about a Aveck. At first the temperaturo is raised to about 
101® F., but settles doirn as thc'glands diminish. The effect on 
the saliA'flry secretion varies ; in some cnse.s it may bo so reduced 
ns to make the throat dt^*, Avhilc in others it may be increased 
and cause sialorrhcea. Suppuration of the parotitis noA’cr occurs in 
uncomplicated mumps, but may arise ns the result ofasecondary 
infection. Fxnminntion of tho blood shows a loucopenin and a . 
relative lymphocytosis. 

Tlio outlook is good, complete recoA-ery being the rule. One 
attack generally confers lasting immunity, but second nttaoks 
have been recorded. 

Complications. Tho two most important coinpilcnlion.s are 
orchitis and pancreatitis, but fortunately neither are common. 
Orcliilis appears usually towards the end of tho first Aveek, 
although instances hoA'c been recorded in which it has preceded 
tho parotitis. As a rtile only one testicle is nffected, l)ecoming 
e.xtrcmely tender and painful, tho pain radiating to the lower 
abdomen, groin and thigh. TJie temperaturo is raUerl, and the 
amount of constitutional disturbance is likely to exceed tliat 
catL«icd,by the mumps. Tlio swelling Ix^gins to subside after four 
or five days, but there is a rUk of e\*cntual atrophy of tho testicle. 

bti. 
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Inflammation of the ovary may also be a complication, hut it is 
much less common tlinn orchitis. 

Acute pancreatitN may also appear towards the end of 
the first « eek, hut, hke ordu'tis, it has heeii knmvn to precede tlie 
parotitis. The symptoms consist of intense abdominal pain, 
persistent vomiting, and epigastric tendemess. Although tins 
complication is severe, and must cause nmcli anxiety, recovery 
without recourse to operation is the rule. During the acute 
stage sugar may appear in the urine, and subsequent fibro.sLs of 
the pancreas may give rise to diabetes. 

Of other complications meningitis occosjonally arises about the 
fifth or sixth da^', and generally runs a short and mild course. 
Kxamination of tlie ccrebro-spinal fluid shous a slight lyinpho* 
cytosis*with increase of protein. Knceplialitis is another rare 
sequel, from which the child usually makes a complete recovery. 
It does not differ clinically from the enceplmlitis complicating 
other infectious fevers such as measles and smallpox. Inflamma- 
tion of the internal ear may arise, oiid is serious inasmuch as it is 
likely to lead to permanent deafne.«3. 

Diagnosis. Although mumps is the eommonc.st cause of 
parotitis in childliood, the gland may become inflamed .second- 
arily to septic conditions within the moutli, particularly during 
urtemia. Tliero should be little difficulty in distingnishing 
mumps from acute cervical adenitis if attention Is paid to the 
exact position of the suclimg, and even a large mass of swol en 
lymphatic glands does not give rise to the same difficulty in 
opening tlio mouth as occurs in mumfe Chronic suelling of the 
salivary glaniis is a feature of Mikulicz’s symlrome, but in this 
condition the lacrymul glamis arc afcuj affected. 

Treatment. There is no specific treatment. The child must 
be nursed in Ixd so long ass the glands arc swollen and the tempera • 
turo is raised. Owing to the ditTiculty in opening the mouth, the 
diet must be mainly of fluids such as milk, broths, and sweetened 
fruit drinks, and these may be suckeil througii straws. It is 
important to keep the inside of the mouth clean ; the mouth 
should bo gently suabbed out with Ijorax or myrrh and honey 
three or four times a day, and if tlie child is old enough an<l can 
open his mouth wide enough, gargles way bo used. 'I'endcrneAS 
over the parotid.? is best relieved by wann fomentations. 

If orchitis occurs, the inflamed parts should be supported by n 
suspensory bandage. Warmth should l>e applied loc.ayy, ond 
small doses of opium may be given by mouth. Pancreatitis 
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Blioxild be treated in much the aamo way l^y absolute rest, warmth 
to llie epigastrium, and opiates internally. 

l;i the absence of complications, the child may be allon'ed np 
as soon ns the temperature has fallen and the swelling of the glnnds 
has subsided, but ho ehouW remain isolated for a fortnight from 
tho or^et. Ciiildren that have been in contact ■vrith a case of 
mumps should be quarantined for four weeks. 

Typhoid Fever 

TjTilioid fever occurs at all ages, and has even been mot with 
in the newborn, for B. typhosus is one of those orgnnh’ins capable 
of transmission through the placenta. Othenvise tho mode of 
infection is the same in children as in adults, namely, by ingestion, 
the organism being conve^td to tho mouth either on the 
fingers or by infected food and drink. An infected water 
supply may account for- serious epidemics, flies arc a proven 
source of transmission by contaminatmg food, and children may 
also become infected by playing about on infected soil round 
dustbins of cesspools. 

Tho incubation period b about fourteen days. 

Symptoms. Tlie symptoms show more variation in ehihlren 
than adults. A t^-pical attack begins gradually with headache, 
drowsiness or irritability, abdominal p.iin, loss of appetite, and 
a rising temperature. Nose blcetling may be an carb’ 85 ’mpfom, 
or n cough accompanied by signs of bronchitis may occur at 
tJio onset. The temperature rises by one degree each evening, 
remitting in the morning, until by the end of n week it ha.s 
reached 105® or 101® F. Tho pulse also rbes, but not .in 
proportion to tlic temperature, indeed tho relatively low pul.«e 
rate may suggest the correct diagnosis. By the end of the first 
week the abdomen nppean? tumid and there b some slight 
tenderne-aa over it. Palpation may give rbe to an umiaual 
amount of gurgling, and on gentle pcrciis.sion a tympanitic 
note e.ttend.s far out into each flank. As a rule the stooU 
are increased in miml>er and become loope and unformed, but 
occasionally there is coristipiition at the onset, and rarely this 
contimica throughout tho course of the illnc^. 

Towards the end of the first -week tho spleen may Iwcomo 
jKilpable, but partly liccause it b soft, and partly l»ecau«? of the 
abilominal clbtcrLsion and tendemess, it may l>e very diflicult to 
feel. Its enlargement may, however, l>o made out by per* 
ciLssion. At thb stngo abo tho “ ro^'e si'ots ” appear on tho 

2J-* 
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ekm. Thes^ arc small pale pink spots scarcely larger than a 
pin’s head, slightly raised, fading on pressure, and occurring 
chiefly on the front and back of the trunk. Occasionally they 
are so numerous that they can hardly bo overlooked, but more 
often there arc only a few of them, and unless the cliild is ex- 
amined in a good Light they may easily bo missed. Each spot 
only lasts for two or three days, but as they appear in succes-sive 
crops the rash may persist fora week or more. A blood examina- 
tion shows a leucopcnia with a relative lymphocytosis. 

During the second week the temperature remains at a high 
level, about 103* F., and the child lies on his hack with flushed 
checks, dulled eyes, -and an apathetic expression ; there may be 
tlelirium ; the tongue, which at first Is covered with a whitish 
fur, liecomes dry and brown, the tumidity and tcndemcps of the 
abtlonien increases, the atoob become more frequent, the pulse 
rises and becomes soft, and there is an obvious loss of flesh. 

During the third week, in the absence of complications, the 
temperature gradually settles by lysis. Tlic child may Iwcoino 
comstipated, the tongue slowly cleats, and the abdominal distension 
lessens. 

The description given above is that of a fairly severe attack. 
It must bo S'aid, however, that typhoid in childhood tends to bo a 
leas BevcTO illness than in adults, and not infrequently improve- 
ment has already set in at the end of the second week. Nor is 
the onset alwoj's gradual, for it may resemble the onset of pneu- 
monia, with a temperature uhich rises rapidly to J04* F. and 
remains at that level. In children vomiting at the onset is 
not uncommon, and to begin with there may be some stillness of 
the neck suflicicnt to suggest meningitis. 

When typhoid occurs in infancy it may easily bo mistaken for 
an acute non-sj>ecifio cnlcro-colitis. The onset is likely to be 
bri«k with vomiting and high fever, course ia shorter, 

gonerollj' lasting about a fortnight. As in later yTars obdominal 
fulneas, an eruption of “rose spots,” ond a palpable spleen, are 
to be cxjHjcted. The disease in infancy carries a higher mortality 
than in older children. 

Diagnosis. In the early stages the diagnosis pfcsents great 
dilfioulty, and it is not until itwo spots appear or the spleen 
becomes palpable that the diagnosis is likely to be made. 
During the first week the gradual!}' increasing tumidity of 
the abdomen must always be suggestive, esjiecially if it is 
accompanied by diarrheea, for in young children diarrhoea due 
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either to dietetic errors or to non-specific infections is generally 
accompanied by a hollowing out of the abdomen. The presence 
of a louco2>enia is also of fiome diagnostic ynluo. The final proof 
rests on the bacteriological diagnosis. Tlio ^V^dal reaction, 
which consists of the agglutination of typhoid iiacilli by the 
patient’s serum, does not become posith'o until the end of the iifst 
week, and it Is generally better to wait until the tenth day before 
eiaplojdng the teat. The derelopraent of agglutinins increases as 
the disease advances, and the le.st remains positive for some years 
after an attack.* During the first week typhoid fever is a septi- 
cjcniic condition ajid therefore at this stage a blood culture may 
bo positive, or the orgamsm may be cultured irom the stools. At 
about the beginning of the second week the bacilli l>cgm to bo 
excreted in the luine, thus offering a further means of estab- 
lishing tho diagnosis, although by now the Widal reaction offers 
a quicker and luoro reliable criterion. 

Other conditions may easily bo mistaken for t>7>hoid. Tuber- 
culous meningitis may give rise to diiSculty, for headache, 
irritability, fever, vomiting and constipation, and oven some 
stiffness of tho neck may occur in both conditions. Abdominal 
tenderness is hou-over not a feature of meningitis, and the abdomen 
tends to he retracted rather than full. There may bo even 
greater difficulty in deciding between acute miliary tuberculosis 
and typhoid. Tlio events leading up to the illnras must be 
most carefully revieived, and a thorough stsarch of tho oyo 
grounds should be made for choroidal tubercles, which . if 
present would put tho diagnosis of acute miliary tuljercuiosis 
beyond doubt. Tuberculous peritonitis may sometimes give ri.«e 
to difficulty, but tho more gradual onset and the doughy or packed 
feeling of tho abdomen are distmetivo features. In infancy the 
likelihood of tj^ihoid should not bo entertained until such com- 
mon causes of parenteral diarrheea as pyelitis and otitis metlia 
have first been excluded. 

CoropJJcations. Thc.so'arc fortunately much less common in 
children than in adults. Tho t«o most important are intestinal 
haemorrhage and perforation of the intestine,, both being most 
likely during the third week. Tho first indication tliat htemorrhago 
is taking place is a raiiid collapse, tho temporaturu falling l^elow 
normal while tho pubo mte steadily mounts. Providixl the child 
8 ur\'ives long enough, blood will appear in the stools, but death 
may occur before there is time for this. Wicn perforation takes 
place there is sudden and severe abdominal pain making the 
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child cry out, the ahdomeu becomes tense, the tcinperoturc falls, 
and the pulse rate increases. Tlio condition calls for injtiicdiato 
oiKJiutioti, othennso general peritonitis follows and is almost 
always fatal. In yotmg infants hroncho-pnetimonia may occur 
as a terminal complication, but is rare in older children. TjTihoid 
osteomyelitis and periostitis may arise as o late complicatioji ; 
the long bones are most likely to be affected, \jsna!Iy near the 
epiphyseal line, and there is a danger of sejjarotion of the 
epiphysis. A complete shedding of hair may occur during 
convalescence. 

Prognosis. Tlie amount of intestinal ulceration is less in 
children than in adults, and because of this the illness is on the 
whole milder, ha'inorrhago and perforation are less frequent, 
and the prognesia is correspondingly better. The mortality 
lies between 5 and 8 per cent. Children show the same liahilit}' 
to relapses as do adults. The relapse npjicurs after the tempera- 
ture hag been nonnal for a week or so, and rurw a shorter and 
milder course than the original attack. OccaRJonally there may 
bo more than ono relapse. 

Treatment. The child must to i.«olAted. and c.vpcrt nursing 
is required. Every precaution must be taken to prevent the 
spread of infection. The urine and feces shoulil bo mixeil 
with 1 in 20 carbolic solution and allowed to stand for two hours 
before being throwm away. Similarly the child's clothing anrl 
bedding should be soaked in 1 in 20 carbolic solution liefeo 
lieing laundered. The child must, of course, have Ids own eating 
and drinking utensils, which should not leave Ids room. 1’ho 
attendants must be scrupulous in scnibhing their Jiands in an 
antiseptic before leaving the patient’s room. 

In a long wasting illness such as typhoid, care has to be taken 
to prevent ^Norcs by rubbing the bock and lutrssurc points 
with methylated spirit. If constijwtion is trouhle-somo, the 
bowels should bo moved by a simple enema, never by purgatives 
given orally. Tho mouth and tongue should fe cleaned with 
glycerin and bora,T before and alter each meal. During tho 
second and third weeks the tcmiwrature and pubo should Iw 
recorded every three hours in mder that tho onset of liremorrhago 
may he speedily rcaUsed. 

DUl. Tho main article of the diet must bo milk, but the diet 
need not bo limited to thus. If there w con-viderablo dislonsiori 
of the alxlomen it is better to jieptonisc the milk, and so long »» 
tho fever remains high, and also m infancy, it should bo diluted 
with an equal quantity of water. Water and sweetened fniit 
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juices may be given freely. After infancy, foods such ag cbicken 
bnillj, real broth, custard, junkets, comfiour, groats, and Bengcre’ 
may be given to all but the most severe cases. An egg beaten up 
in milk may nl.«o be nllo^vetl, and grated plain chocolate in milk is 
generally u'elcomcd, jMoro solid foods should not bo added to the 
iliet until the tcmpcratxjrc lias remained normal for a week. 

There are no specific drugs for the treatment of typhoid fever, 
and the indications for drugs arc fo%v. Intestinal antiseptics do 
not influence the course of the dlseaeo and may irritote the 
intestine, and so should not be given, Bejiorts indicate that 
sulphanilamide is likely to prove beneficial, both in tiie acute 
disenae and in dealing with carriers. 

There are special sinuptoms that may need treatment. Pclxriuni 
and hyiKsrpyrexia are best dealt with by tepid sponging. A 
watch rmwt bo kept for signs of eartliac weakness such as an 
increasing tachycardia, eoftness of the first sound at the apex, 
or a slight increase in the area of cardiac dullness, and if these 
occur absolute rest is necessary', and a small dc«o of digitalis, 
such as two minims of tlic tincturo to a child of years of 
age and upwards, may bo given three times a day in combination 
with ten to thirty drops of brandy In water. The occurrence of 
htemorrhago also demands nl>.«oluto rest, and the diet should bo 
reduced to iced glucose wnlor. Should the child become restle.o8 
snmU do'ics of Dover’s powder (2 gr. at fi\'e j'ears) should be 
given. Opium may aUo bo used when ■diarrhoja is excessive, 
and in conveniently given in a starcli and opium enema. 

The child should not be regnrtlctl as free from infection until 
three coru^ecutiye bacteriological cxnminntion.s of the stools 
taken at throc-<lay interv'als have prorcrl negative. 

iS'crof/ierojiy. The inve*.tigationH nf Feli-x into typlioid nntigeiLs 
ijvl {fl the <*/ .vn (‘nf'ctirv .vnJj-.serw.'M, * wjweb 

should be given ««» early ns iwsrible in the course of the di«ea}ie. 
The dose for ehildren consists of an mtram\isrular injection on 
three suc«-'*sivc days of from 7 to 20 c.e. according to the age. 
As with other foreign sera, nn«phylaxi-< may oc<'«r if sennn has 
Ikhmi given previously, and serum sickness may follow in almtit 
ten days. The serum is of no use in fwiratyphoid fever. 

Prcwntlon. Ajtart from tho melIio<I« already described for 
preventing disseminatiou of the infection in the kick room, if 
the child is known to have been in contact uith a patient suilcring 

^ Tf't* i«mim i* erT-prtrc«l fh** 2n«ti(ut«< am! nuirkrt"*! by and 
Ifnnburj'. It •■ontnin* * Jiisfb tJtrw of sntibmJy tb^ two ieopcrtAnl 

»ntiff«^i» t<?r7t>«l rc'ptxtjifly V, «n>I O. 
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from typhoid fever imincdiato passive immunity -nifty be afforded 
by means of anti-tj-phoid scrum. Such immunity would only Ihst 
for two or three weeks. Active immunity is conferred by the 
injection of T,A.B. ^ccinc, and is of obvious value if the child 
has to travel abroad, but as a means of protecting a child already 
exposed to infection it is doubtful whether immunity would 
develop in time. Each c.c. of this vaccine contains 1,000 million 
B. typhosus ami 750 million B, paratyphosus A. and B. Three 
subcutanOQus injections are given at intervals of five days, the 
first doPC being 0'25 c.c. and the two succeeding doses 0-5 c.c. 

Paratyphoid Fever 

Paratyphoid fever, as the name implies, is a condition closely 
allied to typhoid lover. Two oigaaisnis are responsible, B. 



Fia. 130 Ten)pers(urocliartor«ninruitssi'U twmty months, fufronnf; 
fram piirHt>'phoi>i S'. A miU n-bpM la«lni Imra the obvcntli (o the 
trcnticth day. 


I.’arfttj'phosus A., and B. Paratyphosus B. Infection with the 
former is veiy rare in this country, but the'iatter Is about as 
common a-s true typhoid. 

The clinical course of paratyphoid fever closely re.<emblDa 
lyi>hoid, bnt the illne'w is Jess seroro and complications are not so 
l^ely to occur. TJie ontet may be either gradual or brisk, the 
temperature reaching 102® or 103® F. By the end of the 
firat week Uio abdomen becomes tumid and elightly tender, rose 
spots appear and may sometimes be very numerous, and the spleen 
may become palpable, but is felt Ie»a frequently than in typhoid. 
Tlio course is also a little shorter, for the temperature generally 
falla by lysis tow anis the end of tiio second w eek. Blootl examina- 
tion shows a leucopenia*. Infection of bone or peri<5stemn mny 
occur 03 a late complication. 

Tlie remarks that have becnmatleconccrning the bftcteriological 
diagnwis of typhoid apply also to jwiratyphoid fever, and in 
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practice the Widal agglutination reaction is always cjam’ed out 
against paratyphoid os well os typhoid organisms. The relative 
mildness of the illness may give some clinical in<licatton that the 
child is suffering from paratyphoid rather than from typhoid, 
but the final differential diagnosis rests on the bacteriological 
findings. 

The prognosis is good, although relapses are just as likely to 
occur as in typhoid. The treatment is the same as for t,\7)hoid 
fever. 


Influenza 

This is a highly infectious condition occurring in epidemics, 
especially in the early months of the year. Tlio epidemics vary’ 
in severity, depending chiefly on the varying liability to 
dangerous respiratory complications, and in magnitude, tho most 
widespread and fatal epidemic being that of 1018. As a rule 
tho illness is less severe in children than in adults. 

There is much uncertainty concerning tho bacteriology of tho . 
disease, largely oiving to the difficulty of tramifening tho infection 
to animals. This <Uff<cu}ty has recently been overcome by iSmith, 
Andrewea and I.Ai(ilaw ^ working with ferrets, and their nauKs 
point to a filter-passing virus as tho primary agent. In 1802 
Pfeiffer isolated tho bacillus infiuenz^ from tho secretions of 
patients, and the common oKsociatiou of this organism with the 
dUeaso ha« since been amply confirmed, although it remains to 
show whether the bacillus is more than a secondary invader. 
Tho iwpirotory compUcations appear to lx> duo to secondary 
infection by streptococci and pneumococci a? much as to ‘Pfeiffer’s 
organism, but the latter has been isolated from ’the blood,‘and 
may be grown in pure culture from the cercbro-spinal fiuid 
in mflucnzal meningitis. 

The dif-caso is conveyed by ilroplet infection. 

The meubatron period is short, u.s«atry between two and tour 
days. 

Symptoms. Jn its usual form the. iUne«s is a mild one. Tlie 
onset is Riuldcn, and- is accompaiued by headache, shivering, 
pains in tho back and limbs, cough, and nasal catarrli. Tliere I* 
usually some injection of the fauces. In young infants an inilial 
convulsion, or vomiting and disrriicea, may occur. Tlic fempem* 
turo rises rapidly to 102“ to 101* K and the ptibe inerraMf-s in 
proportion. Sweating is often a feature. After two or three 
days the tem]wnituro settles by lyri*. but for a week or more 
t lbMUw. r. r.. iiu. 
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the cljild leraains unexpectedly weak, witho\it niJpetito, and 
listless. Slentat depression, wliich is so usual a feature of ’con- 
valcseeiic® in adults, is also common in children during the stage 
of recoverj’, ami shows itself by their peevishness and readiness to 
cry, or, should they return too soon to school, by inability to 
concentrate and mental lethargy. During the ]>eriod of lever 
blood esamirmtion shows a leucopenia. 

Each epidemic of iniliicnza tends to show its ow'n peculiar 
symptoms, and in the more severe types the symptoms may be 
mainly respirator}’, gastro-intcstinal, or nervous. 

Respirator}} lypt. This may be most dangerous to life. The 
initial naso-pharj-ngeal symptoms are more definite, and tho 
infection quickly spreads down the respiratory passages, causing 
laryngitis, tracheitis, br<mchiti3 or bronclvo-pncumonia. The 
temperature remains bigli, the voice may be boarpe, cough is 
frequent and troublesome, and examination may show tiie usual 
pigns of bronchitis. As the infection progre.sses towards the 
smaller bronchioles cyanosis appears. Ijcing first noticeable in 
the finger nails and then the lijw, and the respiratory and puls© 
rates mount. At this stage the amount of prostrationandreepirn* 
tory distre-sA is likely to be more than the signs over tho chest 
would seem to warrant, but considerable significance should bo 
attached to one or more small patches of fine sticky crepitations. 
In the moat sc^'cco form confluent bronchd'pnoumonla may 
develo[). Empyema, acute pulmonarj’ mdema, and pulmonat^’ 
abscess arc rare complications. When recovery takes p'aco, 
rp.«olution of the lung Is always a prolonged affair, and some 
degree of fibrosis usually results. Broncliiootasis may be tho 
oeutual outcome, or in after ycare the child may auffer from 
repeated attacks of asthmatic bronchitis. 

Infection may also spreail from the naaophariTix to the acces- 
sory na-sal sinuses, and acute otilLs media is a frequent eomplic.a- 
tiou. Acute nephritis is an occasional complication. 

Oaslro-intesiinal type. In infancy infections of all tort.'i aro 
likely to be accompanied by diarrlnca and vomiting, and infiuenrji 
is no exception. The diairlnca may quickly lead to severe 
dehydration and toxiemia, and must bo cornbatcil on tho lines 
indicatcil in Cliapter V. In older children the symptoms of tho 
gustro-intestinal tyjx} coaswt cliicfly of abdominal pain and 
repeated vomiting, and the stools become fiequent, hmse, and 
contain mucus, ’llic attack may suggest oppondicitls, but the 
l>haryiigeal catarrh ami tlie tUfluso nlxlominal (cntlemcs.'i w ith 
but little rigidity are jKiints of distinction. 
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Xenous type. The possibility of convulsions in young infuntfl 
has already been raoiitionod, and stiflfncsa of the neck and 
Kernig's sign may also he present. Usually these symptoms are 
due to meningismus, and if the cerobro-spinal fluid is examined it 
will bo found to bo under pressure but otherw Uc normal. Older 
children may complain of severe li^adacho, or may show a mutter- 
ing delirium. A true influenzal mciiingitU, with the bacillus 
inlluenzaj in the ccrebro-spinal fluid, occasionally arises, generally 
in young children under two years of age, and is almost always 
fatal after running a course of one to two weeks. Myelitis is a 
rare complication. 

Treatment. Even the »niUle.st casc.s should ho mused in bed, 
and Isolated from other children in the home. The nasal sccro- 
tions should bo burnt. At the onset a graiti of calomel hlioukl 
bo gwen, followed by a saline purge. While the temperature 
is higli simple fluids such as water, lemonade, fnnt drinks and 
diluted milk, alt well sweetoned, should be allowed in plenty. 
Gruels and broths may also be given. As soon os the temi>eraturo 
bc'gins to settle the appetite for more nourisliing fuod.o should bo 
encouraged. Aspirin (gr. 2^ to 5) may be given to relieve headache, 
and sodium salicylate in an alkaline diaphoretic mi.xturo is of 
value. 'Die following prescription may bo given everj’ four houns : 

So<lium Salicylate gr. 2i. 

l*ota«ifium Citiato gr. 5. 

Liq. Ammon. Acetotls m. ir» to 30. 

Syrup simplex m. 10. 

Aq. nd dr. 2. 

SiKJcial symptom.s may require treatment. Deliriimi is best 
majiaged by a tepid sponging followed by 2 t«» gr. of |)otjissiimi 

turo, and to promote sleep. Half a tcasj>oonful of sodium 
bicarbonate or two minims of io<Hno in a half cup of milk may 
check vomiting, and in infancy subcutaneous or even intravenous 
salines maj’ bo required to relieve the dehydration caa«cd bv 
diarrho’a. Creosote inhalations ate useful in latyngitls anil 
tracheitis, whUo for brtmcho-pnemmmia tho treatmont describe<l 
inClmpterXV. may bo follow e<l. Signs of canUacweaknc'w should 
be treated by absolute rest, obtainetl if necessary with bromides, 
and in an emergenoy strychnine (gr. at one year, gr. at 
six years) or I c.e. of corammo may lie in)eeted siu 
\Mjen cyanosis is increasing consitlcrahle impre.. 
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fjiUow the use of oxygen, and a amaU venesection n\ay quickly 
relievo tlie embarrassed circulation. 

Convalescence nec<L3 to be a feiaurely affair. Rest in bed should 
be continued for a few days after the temperature has settled, 
and gentle massage and toni<» are beneficial at this stage. Days 
in the fresh air or a M-eek or tw<xat the seaside should bo arranged 
if possible, and the child sbotild not go back to school until his 
health has returned to normal. 

Glandular Fever (Infective Mononucleosis) 

Glandular fe^’cr was first described by Pfeiffer in 18D0 but 
has only been recognised with any frequency in this country 
sinco the War, o^^•ing largely to the investigations of Tidy.* 
The disease occtws principally among chiidren, although no ago 
is exempt, and the sexes are equally affected. In its usual form 
it ia characterised by a brisk onset with fever and maldiso, fol- 
lowed in a few days by enlargement of the cervical glands and 
other lymphatic structures, end accompanied by a lymphoo>tic 
reaction in the blood. Although there can bo no doubt that the 
condition is infective in origin tbo nature of the virus has not 
yot been determined. The disease may occur either sporadically 
nr in small epidemics, for if one child of a family is affected the 
others are likely to show the condition after a week or two. 
It may also occur in small epidemics in schools. 

The incubation period varies from five to fifleca days. 

Symptoms. The illnosa sets in briskly with a rise of teni- 
peraturo from 101" to 103“ I'. Headache, loss of appetite, and 
complaint of sore throat are usual, but examination of the throat 
flhoM's little l>eyond sb'ght swelling and hypencmia of the tonsils. 
After three or four days the cervical glands become enlarged, 
but instead of the “ tonsil gland ” at tho angle of the jaw being 
principally affected the glamls situated about halfway down tho 
Rtemomastoid show the^ greatest aweUing, and may become as 
big ns pigeons’ eggs. 'The neck is Ukoiy to be slightly stiff but tiie 
glands are not a.s a rule tender ; they remain discrete, ami show 
no tendency to suppuration. To begin u ith, tho swelling may only 
affect one eido of tlie nock, the other eido becoming involved later, 
As a rule tbo glands in the axilhc and groins also ixjcomo 
enlarged, although not to tho same extent as tho cervical 
glands ; the mesenteric glands may also enlarge sufficiently to 
make them palpable, while the prcfecncc of a spasmodic or 
brassy eougli may indicate sHcUing of tho mediastinal 
• Tidy. U. Lantri,‘m4, u„ ISO •»<! 210. 
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glands. In about half the cases tljo spleen becomes palpable, 
extending one or two fingersbreadth below the costal margin. 
It may also bo possible to make out some slight swelling of 
the liver. 

In a typical case the blood examination .shows an increase 
in the total white count up to the region of 15,000 to 30,000 
per c.mm., about 80 per cent, of the white celts Iwiing large 
lymphocytes. 

The glandular sweUinga subside after a fo« days, and at the 
same time the tcmporatiiro falls, but relapses are veiy common 
and ate indicated by a fresh swelling of glands atul a return 
of the temperature. Throughout the illness the gencnil health 
is but little disturbed, but during convalestjcncc the chilclfcn 
often appear considerably debilitated, and the glands may remain 
slightly ojdarged for seveml weeks, making recovery a tedjo7is 
nfTair. 

Tlie incidence of glandular fever varies conj«idcmbly, and 
this seems to depend to a largo extent on the variety of symjdoms 
which each clinician is proparwl to accept as cornpafjhle with 
the' diagnosis. For instance it ia said that there may be an actual 
follicular tonsillitis, or even a membrane over the fauctN ind^tln- 
gulslmble from a diphtheritic mentbrano although diphtheria 
bacilli cannot lie cultured from it. In other cases urticarial, 
orythematou.s or roscolar eruptions have been dr^'crilied, nn,d 
Tidy states that examination of the blood may show m some 
cases an early polynucleosis and in others a lcuco|)enirt, ami 
tliat in short there is no single biowl picture typical of the disease. 
Jlfomorrhagio nephritis is an occ-isional complication, and the 
U'a.'-sermann reaction may sometimes become positive during 
tlio acute stage. 

Diagnosis. In a condition wUi'cli may show sucli a varying 
clinical picture the diagnosis miwt often present the greatest 
difTioulty. In its u^ua! form liowovcr, typified by fever nml slight 
faucial congestion followed by cnla^ment of glands and S[jloen 
and accompaniotl by a mononuclcwls hi the blowl, glandular 
fet'cr may bo diagnosed witii some assurance, and especially if 
the condition is giWng ri.‘»o to a small epidemic. As a rule 
should 1 k 5 laid on the mononuclear blood picture in eonfintiuig a 
Buepcclctl case. Tlio healthy state of the throat and the fart 
that the glands principally Inrolved are not those at the angle of 
the jaw would help to <ViStinguish glandular fever from the much 
more common follicular fonsillitw, while the exact loc.aliMfion 
of the cervical swelling should at the same time prevent confusion 
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with A distinction from roseola must sometimes be 

aUnQ'‘t imI) 0 <^sible ; the occipitat glands ore, however, usually' 
enlargeti in roseola and not in glandular fever. Difficulty may 
also arise in distinguiabing the condition from Icnka-mia, but 
in the latter the constitutional dlsturbanco is grciitor and there ia 
also grave anaemia. The rapid onset and the short course will 
help to ffifferentiato glandular fever from tuberculous n^lenitis 
and from l^Tiiphadenoraa. 

Treatment. The outlook is uniformly good, and treatment is 
Jaigely symptomatic. So long as the tempcrotiiro is raised the 
child should bo in bed and shoubi be isolated. The bow'cla should 
bo o]>ened by a dose of calomel followed by a snbno ptjrge. During 
thfi stage of recover}' tonics and pre 2 >arntions containing iron 
should be pre.scribed. 

Undulant Fever 

Tho occurronce of vmdulnnt fever in this country has only 
recently received much attention. It is now known to bo caused 
by tho DniccUa Abortus, a common contagious infection in cattle 
causing abortion. The infection is closely allied to Jlrucolla 
Mclitensis, which has been rocogniscrl for some years ns the ca\iso 
of Slaltn fever. Malta fever is convcye<l chiefly by tho milk of 
jjoats, undulant fever by the milk of cattle, but otherwise tho two 
conditions aro identical. The infection in milk is destroyed by 
pasteurisation, which offers iv practical means of prev'eution. 

The condition is more common in adults than in children. Of 
250 ca-scs in England and Wales only 0 occurred in cliildrcJt under 
ten years of age.* 

Tlio onset Is as a rule indefinite, and is characterised by com- 
plaints of tiredness, hcadacho, lo-^ of appetite and pains in tho 
limbs, nicfo may olso bo a soro throat, or perliaps some tender- 
ne.ss over the abdomen, and the spleen can usually bo felt. 

The jiamo “ undulant fever ” is derived from the temijcruturo 
chart, which shows j)crio<Is of wnxii^ and waning, eacii k-sting 
about A week. During Ibo periods when the tempcrnlunj is 
raised there is likely to l>e a daily awing over soveral degrees, 
runningupto 102° to I04°F. There may bo hoavysweatsaccom- 
juinying theao cxcurtiioita, hut otherwitxs there is often surprisingly 
little interference with tlie general health. Ibe blootl picture 
8how.s a lymphficytosis. The coutwo varies from a few week-s to 
slv months or more, the overage timo Itcfore the teniix-raliiro 
finally settles being al>o»t (hreo months. 

‘ Dtklryropl*' CtuMnjme)*, Sir W., Lancti, JU35. o., ttU) 
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Diagnosis. Tlie clinlcftl diagnosis of iimiulant fever without 
tho aid of laboratory mothods can Jmrdly be more than a i?urmiso. 
The condition should Ijo borne in nimd in any child who has 
recurrent fever associated with a ladpahle spleen, but in whom 
the amoiint of coustitutioiml ilistnrbancc remaitv? relatively 
slight. The diagnosis may be put bej'ond doubt by an agglutina- 
tion test, carried out in much tiie same way as the Widal reaction. 
A positive result is obtained after the fifth tiny. Blood cviUtiro 
may also bo employed, but is less reliable. 

Treatment. Thcr-c is no «|)ccific treatment. Fortunately the 
mortalitj' is verj’ low, and recovery, although inatle but gradually, 
is complete. Owing to the temjxsrnturo it is necessary to keej) tho 
child in bed, but in an illness which continues for such a long time 
the diet sliould not he rcstrictetl. Aspirin may be given for 
headache and to relieve the jMiins in tl»c limbs, and recently 
good results ha%'e been rei>ortCfl follo^vjng tho ii'^e of Foimdin,^ 
an antimony compound. Vaccine therapy is also worth a triAl. 

’ Fwfiihn (HiO\T pru<tiic(«) m mluunwi^fwl by iiitroiiiu^utar mj<s’ticmnn 
KoreitaduK, 1-5 c.** . t)ii' loH-orKl 3 Sc r 

ItiK ilott'K IwmK S c.r. In cluMwn. (v itru-fliinU ot (!»• miiitr linw' hax 

b^ri fuil'riVnt, pvinp f1(« injtH-tion* in nil 
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COMMON DRUGS AND THEJR DOSAGE 

‘I’lrB fol]o\Wng table gircs a list of common <Irugs and tbcir 
Rpjiropriato dosage at the various ages of cliildhood. Drugs 
given l»y mouth may bo prescribed in these doses three times a 
day. 

Ideally the dose of a drug fw a child as compared with the 
dose for an adult sliould be based on the proportionate we/gJit, 
but even this is uot an absolutely reliable guide, tvs some drugs 
ore tolerated relatively belter by children than by adults {e.ff , 
chloral, bromides, digitalLs, beilndonna), u-bilo others must be 
uscil witli particular caution (e.g,. opium and its derivatives, 
stiychnine). The custom of working out the dose for a child 

bj' multiplving the adult dose by the fraction is 

ago 4- 12 

approximately correct for the mineral baits, but not for alkaloids. 
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Adrenalin ()jyi»<lennJ, J : J.OOO 
Ammonium carbonato . . 

Aracnicalia, liq. 

Aspirin , • . . , 

Atropine sulphate (hypndenrt) 
nclladonna, tinot. 

Calomel .... 
Camph. CO. tmet. . 

Camphor (hyxxrderm) 

Castor oil (as a purge) . 

Chloral h^ilrate . • . • 

Chlorctone . 

Coramine (hypoderm) . 
Digitalis, tlort. 

Cpliedri&o h}'dro«hiori(la - i 

Ferrl ct anvmon. cit. 

Ftrri phos. syr. 6, quin et 

Blrych 

Ferrous t&rbonate .1 

Ifeioln (hypoderm) 
llesunloo .... 
Uydrargynim 6 rnsta . . 
tpecActianha. tlnct. 

IpcoAcuanha 00 . jmlv. . 
Luminal .... 
Milk of QUigneeia . 

Mori'hia (hypoderm) 

Kux VDtnicn, tinct. • 

Opium, tinct. . . . . 

Pla'naiotM (antipyriii) . 
Piloearpino nitrate . 
Potauiiun bromide 
Potassium chlorate 
Potassium cilrato . 

Potassium iodide . 

Quinine hydrochloride . . 

Ilhuharb in powder 
Santonin .... 
Sexlium salicylate (with twice 
tlio amount ot sod. bic.) 
Stramofiiun), tinct. 

Strychnine (hypoderm) . 
BulphamlUmide group of druRv, 
see p. “22- 
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ADMINISTRATION OF SULPHANILAMJDE AND ITS 
DERIVATIVES 

Preparations. I'roTjtosil nUium ; Streptocide ; Proseptasine ; 
Uleron ; Sulphap;,Tidme (M. and D. 093). 

Dose. In order to obtain the Wst results Jt is desirable that 
the drug should reacli a concentration in the blood of 5 to 10 
nigra, per 100 c.c. The various preparations are marketed in 
tablets containing | gin., and the following table shows the 
amount in tablets nhich should lie given at the various ages of 
childhood. 


ir 

fiiiM mkwinl la 01 tts (aUiO. 

0-3 months ' 

• 

1/2 tablet G hoUtlv 

3-9 months ' 

1/2 tablet 4 hourly 

flmontli6-2vcarsl 

1 tablet 0 hourly 

2-d years 1 

I tablet 4 hourly 

Th-IO years i 

li tablets 4 hotirly 

over 10 years 1 

2 tablets 4 hourly 


In onicr that tiic rc<j«ired concentration rany be rcacived as 
f\nickly as po‘wiblc, the initial <loBe »ho\dd be donhlcd. Admiius* 
tration must eontmue through Iwth day and night. After four 
ilays it will usually suffice to give three dospR daily at eight -hour 
intervals. 

Almost ahvay.s the drug can Ik* given by moutVi, but sliould 
coma or persistent vonnting make this route impcttclicable, tlu: 
solpble sodium salt of Proseptasine (Soluseptasine). or the similar 
derivative of Sulpliajiyridine may Ik* given by intramuscular 
injection. 

To.ticity. Slild toxic syinptonia include lassitude, anorexia, 
and a uiodenite degree of cyanosis. If, after a few days, vomiting 
develops in relation to earli dose, the dnig will have to be eitlier 
lUsconlinueil or given i»an*ntemlly. Haunaturia has been 
rejKirted, especially after sulphapjTidinc, and would contra- 
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indicate tlie further use of the dnig. pDlj-neuritis has nl>‘o been 
recorded, especially after uleron. Acute ha?raoU'tic ann’mia and 
agranulocytosis are grave complications, but are fortunately rare. 

Precautions. The drug rfiould not !>e given in the presence of 
severe ancemia or Icucopenia. Foods that contain sulpluir, such 
ns eggs, sulphur containing drugs, and saline fnthnrtje.s should 
1)0 avoided so long na sulphanilamidcs are l)eing given, because 
they increa'^ the likelihood of cyanosis. It ia advantageous to 
prescribe small doses 'of alkali with the sulphanilamidcs. 



APPENDIX III 
VITAMIN PREPARATIONS 

AtrRoxiMATE dailt: vrtAsiTX RBqmitsresTa or jxTAKts aso vooso chiu>rk*« 


1 

i 

A j 

B, 

B, 

C ' 

I ® 

E, K, P 

Infants ' 

2.M0 i.u. 

1 

30- 

Not 

Not lees than 
10 mgm. 

I 400-600 i.u, 

! more for 

1 prernatuTO 
' infanta. 

Not 

children | 

4,000- ' 1 
6.000 i.u.i 

100 I.U. 

known. 

100-200 mpm. 

known. 


Cod Liver Oil. The content of vitAmirw A and D >’anM considerabljr, but com- 
nmid cod liver oil >» «tandard»cd to contain not Seas than 600 i u. of 
vitam'tn A and 89 l.U- of vitaoun D per gm. 

Halibut Liver OIL Tho contetit of viumuw A and D ir much higher than in coil 
liver oil. hut the vaneeion ia also greater, and there is no staRdardiMtion 
On an atTrasa halibut hver oil w 100 tunea richer in Vitamin A. and 30 timea 
nehoT in Vitamin D, than eod liver oil. 

The foUovdflg Ubie thowe the conpotlUon of tome proprietary preparatloBt : — 
l.U. » International unit. 

Shaman unit Theso is no i.u. for vitamm Di : the Sbennan-Dourrjuin unit is 
the amount of (ha vitamin which when fed for cisht weolca to a ttandard rat 
inducaa a gam of 3 gm. per week over and abov'o that made by control rota. 


VITAMIN A 

rreparatian D-wcriplion 

Avoteum Liquid 30.000 i.u. per gm. 

Capsule*. 6,000 i.u. per capeiiJo 
Carotene Tabloid 0 002 grn. per tabloid 
Davitamon A 0.000 i.u. per gm. 

^ ,, forte 60.000 i u. per gw 

Esaogim Capaulea 9,000 i.u. |M*rcap<iulo 

Prepalin Liquid 72,000 i u. per gm. 

Capsules, Ci.OOOiu per rspaiile 
Ampoules, 100,000 lu peranipoulo 
Vitamin A Capnilm, 33.000 1 u. per capsule 

Injection lOO.OOO I.U. per - - 




T.iquul. 39,060 i u, per gm. 
Capsules, 3,900 1 u. per capsule 


Makers 

BDJl. 

B.tV. 

Organon 

Trufood 

Olazo 


Crookes 
Paine* & Byma 


Bernax 

lletatono 

licnerva 

BetaUnS 

Berin 

Iletaxen 


VITAMIN 8, 


I }-IS I.U. per gm. 

1 2 I.u. per tesspoonful 

Tablets. 300 i n. per tablet 

Ampoules. COO and 3.000 i.u. p‘r ampoule 

Tablets, 3W> i.u. pivr tablet 

AmfKmles. 300 i.u. iier ampoule 

Tablets 300 i.u. per tablet 

Ampoules 000 and 3.000 i.u. per ampoule 

Tablets, 300 i.u. per tablet 

ytmpeulm, 600 and 3,000 i u. per ampouto 


Vitamins Ltd. 
Parke Uaris 
Roche ProdneU 

Ell LiUy 

Glaxo 

Bayer 
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Pfcpa ration 
Crysto.Vibcx 

DavUamon B, 

Ityzamin IS 
Thiamin CJiIoriJe 


Vitamin B, 

Vitamin B, 
(Befortiss) 

V'itamin B, 
(Pahyrn) 
Vjtamm Bj 

Vitamin Bi 


Riboflovln 
(!.actof1&vm) 
Biboflavin 
Bicotinlo Acid 


Vitamin 0 
Compute 
Yooit Tablfita 
Dotoiin Compound 

Bibcxin 

MonnJte 


Deocription itakrn 

Toblrta, 150 and 300 i.u. per tablet I’arke I>avia 
Ampoulea. 300 and l.BOO i.u. per amt>oule 
Tablets, 300 i.u. per tablet Organon 

Atnpotilea. COO and 3.000 t.u. jicr ampoule •• 

Not Icaa than 60 i.u. per pm. B.SV. 

Tablets. 100. 300, 1.000, S.OOO. 3,000 awl Abbott 
4,000 i.u. per tablet 

Ampoulea. 3,000 i.u. per ainpouto •> . 

Capmleft, 300 i.u. per eap-mlo • Crookes 

Ampoules, l.OOOandS.OOOioi.perampoule >• 

'Tablets, too and 300 i.u. per tablet Vitamins Ltd. 

Ampoules, COO, 3,000 and C,000 i.u. per >• 

ampoulo 

Tablets. 500 i.u. per tablet Paines & Byrne 

Ampoules, 1,000 i.u. per ampoulo » 

Tablets, 600 Lu. per taMct Allen & 

Ampoules, 000 and 3,000 i.uspcr ampoulo Ifanbury 
Tablets, 600 i.u. per tablet B.D.H. 

Ampoules, 1,000 and 6,000 (.ii. per ampoule •• 


VITAMIN B, 

Tablets. I tnpm. per tablet 
Ampoule*. I mro. per ampoule 
Carmlee, 4008hermanunitspereapsule 
Taulcls, 50 mpm.por tablet 
3 c c. ampoules. 60 mgm. per ampoule 


Iloche Product# 
Abbott 

A. ATI., Olaao 
Abljolt, Crookn 


VITAMINS B, aod B, 

Tablets, 35 i.u. li|. lOfilierman unita Ht 
per tablet 

Capsules. 333 }.u. D,. -10 Sherman unit# Bj 
per capaulo 

23 i.u. O,. 13 Siiermon units B, ))er tablet 

Ca psulcM, 150 i.u. B|. 40 SheTm»n units B| 
}>cr capsule 

Capsule#. J mgm. B,. 40 Siierman un>U B, 
per capHulc 

(UnslandarOiscsl) Contents aliOut 30 i-u. 
U, and 0 033 mgm. B, per gm. 


Abbott 


KIj Lliy 
Psrke Dnvjs 

Marmlle Fofxl 
Hxtract Co. 


VITAMIN C 

Tablets of 5, 2.1, 60 and 100 mgm. AbnempoulcMoF lOOuid 5tg}mtrrn. Robl 
under such nani«i as Ascorbic Aeid (B. tV« A. d: II., JJ.D.II.), Vdamin C (Parke 
Pavit, ChookM, Lilly, Painea A ByTne). Canton (Bayerh Olm (ClazeJ. OvjianjJe 
Actd (Abbott), Pjanafit C (Tdsy A Haker). IMvitamon O (Organon), llrdnion 
(liocho rrwhi'ta}. h’rvctaaiia (IViin«* d Bymt’). liijaid (05 mgm. iX). l*hM» 
<15 mgm. C), ampoules (40 ingm. C>. al*© contains vitamin P. 

V1TA.MIN D 

Calciferol "Tabloid” 4,000 awl lO.fUiO i.u. per H.IV. 

tabloid 

RadKMito! LlfiuW, 3,000. 100.000. and 200.000 I ti. 

I»*r gm. . 

PcIleU. 3.000 i D. per pellet 

0««elm Lkiukl. 5.000 Lu. per e.e. CUio 

Emulsion, 3501 m. per draclim „ 

Tablets, 500 and (high potency) 50,000 •• 

i.u. per tablet 

Ostocalcium Tsbleu Tablet#. 600i.tt.and3|gTii.CaSaTj»euw 
per tablet 
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Preparation 
Colloidal Celcwm 
<Tith OatoUd 
Gluetxlin 
t>avitaroon D 

Calcium with 
Vitamin D 
DeNtcrol in oil 
Pical D 

Tunncr Oil 


Adexolm 


Dckadevoltn 

AdMta 

IladionioK'um 


DaritniiionA. A D. 


Kejiicoleum 


VUapan 


Halibut Li>er Oil 


SupiT D Oil 


llaliileaol 
Hal^calcyne 
CrooVM' EmuLiion 
Rtiftforrfd Cod 

L.«cr Oil 

llalibut 


Halibnl Halt 
Hain eml 


Kadolii 


Deacription 

Lii^uid, 5,000 Lu. and 0 3 Rigm. Co pece,e. 


.Makera 

Glaxo 


OlucoKomttiSni.u.perdraclim •• 

Lk{ind. 5,IH*0 i.u pcrr.c. Organon 

Liquid, 12.500 i II, per c,c. >• 

Liquid, 250 i.u. prr ttwapoonful Crookes 

IniCCtiOR. 3,000 1 .«. per c c. „ 

Liquid, 10.000 Lu. per gnn. Ahtiott 

(kipsutea, 333 1 U. per rapsulo » 

M’afers, 606 i.a prr wafer » 

Capsules. 1,700 1 u. per capsule * „ 


VITAMINS A and D 


Liqiud, Ul.OUO i.u. A. 2,000 i.u, D per gm. 

CapiulM. A.OOtt I.U. A. 1.000 mi. J> per 
eflpaulo 

EmulHion. 2,250 i.u. A, 350 i.u. O per 
drachm 

60.000 I.u. A. 10.000 1 II 1) piT ampoule 

Cap^iilcK. 3,000 I.u. X IW) i.u. D per 

capsule 

Liquid, 15,000 i u. A. 3.1)00 1 u D per gni 

Capsules, 6,000 I.u. A. I.5«X» i u. D per 
capsule 

Liquid, 6.000 l.tt. A, 6.000 i.u. 1>. per pm. 

CapsuW. 1.600 111. A. t.OOO i.u. £1 per 
capsule 

LiquKt,55.«00iu.A. H.00<ii.u Dpercrc 

GlobuW. H.6fM> lu. A, 1,W> i.u. I) per 
plubuie 

Liquid, 3'},000 I.u A. 7.500i.u. D pergm. 

Capaulco, 3.500 I u A, 7.50 i u. D per 
capsule 

Tableta. 1,600 1 u A. 300 tAt. D per tablet 

Liquid. 23.000 Ml. A. l.lOtii.u, D per gm. 

CapHules. 6.&00 i u A. 425 i.u J> per 
capsule 

Liquid, 30,0«V»i u. A. 24.0MO i u. D petgtn. 

Capsiilrm 11.000 i n. A. O.WlO i u. D {>er 
capsule 

6, 740 1 n, A. 3H2 i u. 1> per toaspoonful 

5,330 i.u. A, t.OCO I.u. t> p^r c»]»nile 

2.000 I u, A. 2**0 j u, U pet tcaspounful 

2,000 I «. A. 6<)0 1 «. D per e r. 


Glaro 


Trufnod 


Orgonon 
Eli Lill)- 

Puiitet A n>me 


Liquid, SOdHW t u. A, S.OiHi iw. D per gm. Alien * 

ffanbury 

Capstihsi. 8.4*00 i u. A. 1,300 I.U. D (ler •> 

capsule, Alsu ehtainable m capsules 
with oildcsl csiritun 

300 I u. A, 64* I.U. P per gm, •> 

Liquid, 5II.4IOUI M. A. 10,(KK)».u. I> pergm. Tarke Ifaiu 

Caimilt*. 8,000 | u. A. J.704I I.u. U per 
cnpinilo 

Liquid. 56.001) t U. A, 6.600 j.U. 1> pergm. 

CupMuleri. 0 . 41)0 kii. A. 9ti> 1 u. 1). {<er 
capsule 

1,600 iu. A. IW i », D per gm. 


Co.1 l.ivet «il. 

V.K U. 


AblMt 
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Preparation 
Coil T/iver Oil 
(fortified) 

Cod Liver Oil with 
Vi'oiterol 
Olnditl 


DwnpUon ^lakers 

2.S00 l.n. A, 255 i o. D per gm, Abbot t 

l.SCM) i u. A. -too l.u. I) per Rm. •• 

Liquid. SSfiW t.u. A. 5,SfM i.u, V per tnn. •• 
Cnp^ulca.D.lUOi.u.XoiOi.ti. Dpereapoilo »» 


Alweilm Tablets 


Abiilou Capwulca 

Abidon with Vita- 
min C Capsules 
Crvsto-Viljox with 
Vitamin'C 
lrra<k>x 

A.U.lX Capsulot 
(Vitetrin). 
A-H.'D. CnjJsulM 

HaIIImI K 
CapsuloN 
Ilalilavnn^ 
A.U.U. CapaiiliM 


A.n.I). Or. 

CrtpsgW 

Vita-Kaps 


VilA-Kapa 

improved 

llnliver Malt with 
Viosterol 
Miitlivjte 

JtaiboHtoWm 
KmuWon w ilh 
Vitamin C 
KeslroA'itP 


Ilavitsmon 5 


HrpieoleuJn 

Ulobules 

Hepieolirln 

t>l««»U 

Vitamin Ooot# 


COMBINATIONS OF A. B, C and D 

S,O()0in.A.Sbi.u.ll,. lOnvrm C. Iinbiu. Nopp 
D. II) e<|aAl to 2| pm. fresh brewer'a 
3 'e«st, pep tablet 

One tea«pooiifit) of Abemlin Emijl-uin •. 

rrjunis one tablet, liMt lias itu % iiamin Bj 
IS, '200 l.u. A, 3u l.u. It|.' iO tthermnn unit » I’uf ko Dux is 

15.. SOO t.u. D |>er capsule 

i.u. A. Alt 1 . 11 . It,, *0 Sherman units •• 

Is,. POOku.D. lOnipm. C|>crca;>sula 
Tablet*, 0 5 mpm. IS,. 12 5 mpin. C per •• 

tablet 

Liquid, 2.(WU i.u. A. It 5 t.u. IS,, •£ Shor. •• 

man imit* IS,. <iS? i.u. D per ifmchin 
O.OM in. A. 33 ML U,. 0 02 mpm. 1),, Squibb 
1.320 i.u, D per capaulo 

3,Ck>0 i.u. a, list l.u. Is,. 41) Shennan unite .Mlon A 
n,. 200 1 u. I> per eapHule Ilaubur) 

8.lK«u Ml. A. 10 i.M. IS,. 1.300 l.u. t). IS, .. .. 

equal to 5 gr. <In»vl pwiKt per cap^uJo 
LOOOi.u. A, I ntffm.r. I.tn i.u. I) jwrpm. •• •• 

(1,2<S) l.u. A. 30 l.u. Is,. |0 Hberman unite AlJiott 

15., fust l.u. D pi'r eapHulo 

(0.000 lu. A, ItSt l.u. IS,. 40 Khennan •• 
unite II,. 200 1 M. ItpepcajKuJo 
lb3W iu. A. ;5 l.u. IS,. 20 Slierman 
units It,. 10 mpn. C. OOi) lu. 1) jut 

Ifl.tKtO l.u. A, 200 l.u. It,, 40 .S'lierman •• 
uniti fJ,. 25 mem. C. I.noo i u. li per 
ropaile 

4,6<Kt i.u. A, Is i.u. ll„ fl Khemwn unitt •• . 

IS,, 1,00*) i.u. Pperteaepounful 
Pcllcto, 3.000 U. A. 60 i'.u. IS,, 10 inRm. f'. IS IJ If. 

fWW i.u. r> per pelb't . 

J.5SS) I.iL A, 2 5 mem. C, 3li0 J.u. I) ». 
per pm. 

Emubiem, 9,0IHli.u.A,83».u.lf,, I.t rutin. Ito. lie rnHlufW 
C, 3<?(t i.u. D per teoapwonfui 
Tablrte, 5.0tS)S u,A. lOtSLu. IS,. 2(1 «vm. • ** 

C. 500 i.u. D per talilct 

Tablet*. l.<SSi Lu. A. 50 i.u. It,. 0 .■> mrm. Orpanen 
I’P factor, 10 mem. C, 200 Mi. I> jsT 

tablet 

It, 2 it 0 i.u. A. 75 i u. 1S|. lO Fherman unite Kb Lilly 
n,. 20 mifm, C. POO i.u, I> p^r elobule 
lO.OtS) t.u. A, 200 lu. It,. 4U Shermnn 
\mita IS, >25 mem. f*. I.OOfj lu. Lt per 
p*l«ertl 

CSmijJnt, 4,5ISI Lu. A. Itsi i w. It,. 1 1 Crtxdte* 
hlwmvan unit* IS^ 450 i.u. I) i*-r capmiVs 
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APPENDIX 


Preparation Deaeription ^fakers 

Halimalt 4.300 i.u. A. 44 Lh. H,. 420 I.u. D per Crookes 

tMspooofut 

Glucose B.D. 75 <.u. 7S i.u. D per toaspoonrul » 

. VITAMIN K 

Sold under eiich names u VltMAin K (Crookes). KSotogen (Abbott), Kapiloa 
(GIayo), Prokaj-Vit (B.DJI,). 

VITAMIN P ' 

Besperidin Tablets. 0'-5 gm. per tablet Glaxo 

Vitamin r Ampoules, 3 c.e.givm mtraicnously Psmes & Dyme 

Vitamin P Aiapoulea, 10 mgm. per ex. Crookw 

ViUznina P. and C Tablets, 10 mgm. C. 10 mgm. P per tablet .■ 

Ampoulca, ISmgra. C, lOmgm. Pper ex. >• 

In the preparation of this table acknowledgments are due to the rnanufoc- 
turen, and to the Pliormnccutical Journal. 
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Abdomiatl muv-W. »Wncc of. 020 

AMocUte^ with urinary tract 
deformiiica, 620 
Ahscasa. breast, 4S 
intracraDuI. £08 
o[ Runu, 182 
of Fun;', 370 
jwrincphric, 305 
pcritonsiUJir, 320 
retropharyngeal, 320 
Aearvi Kahi(% 64S 
Actessorr ainuses of no&e. 312 
Aceielittd milk. 83 
Achalasia of ccaophagua, ISH 
Achlorhydria in asthma, 310 
Aeholurio jaundice, 4-t7 
Achondroplasia, COS 
appeamnce of bor?e!i in, fiOS 
tliagnmia from cretinum, 610 
from ricketa, 010 

head In, 009 • * 

prognosis, 0)0 
aymptomi, 008 
treatment, 610 
Add mitk, 7$ 

Acidosis, 153 

Aeroeephalo^iyndadyty, 617 
Acrody&ja, 8f4 
AeroBiexaly, 4 ?S 
AetisourcosU of the lunga, 373 
Aeot* aicptiQ meninaitlit; 500 
yellow atrophy of lirer, 257 
AdaBUaUDoma of pltniury, 307 
AddUea’l disease, 483 
Adafiltis, cervical septic. 317 
Adcaoida ehronio Infectioa of, 322 
congenital hypertrophy, 309 
Adenoma of lirer, 263 
eebacrum, 818 
Adberul pericaniioin, 422 
Acrophtey. 82 
Afcrannloertosls, 177 
Alaitris, 699 

Alh«ts>8cbSBherK disease, 0l3 
AlbinUra. 101 
Albdoiln water, 98 
Albnalnoria, 267 
cyclic, 268 
fuJWJipnaJ^ 265 
in spinal curvature, 619 
orthostatic. 263 
age incidence, 268 ‘ 
ransea, 26.8 
diagnosis, 2tV8 
ttratmcnl. 269 

orthewutte. type of child, ?C* 
postural, 268' 

AleohoUe neuritis. 5l9 
AteQknmlo lenks'mu, 433 
Afktlosls. )82 
ADraptonsria, 163 
AUtstnry'i fooii*, 60. 6| 


AUt^ie purpura, 459 
Allergy in asthma, 3(4 
(a eczema, 023 
Ri erythema nndosain, 6(3 
Alnata, CO , 

in ecrema, C3Q 
Alopecia areata, 651 

diagnosis from ringu om. 652 
Amass. 699 

AmanroUs famdy idiocy. 55.1 
Amentia. 884 
primary, 834 
Amidoprrtn. 173 
Amyloid disease, 168 
Amyoplssla coogcnila, 621 
Amyotonta congenita, 557 
di/fercntial dingnoiiis, 688 
rclatioo to ll'erdnfg IfoiTmana 
paralysu, S57 
ajmptoma, 557 
iToatment, 658 

Assesia.acutebJemolyt'cof leJerrr, 415 
and pmnaturity, 32, 4(1 
aplastic. 443 
cfaasidcatlon of, 439 
congemtal h»molyt<c, 414 
Cooley’s, 419 
doficlcn^, 440 
due to A>ray*, 413 
bsmoljtic, 444 
In acholorw jaundice, 447 
Inemliao liiseaso, 203. 412 
in rheumatoid arthritis. 607 
in rtekrts. 130 
in aenrry, 145. 442 
ootrition^, 419 
ol irnlucmia, 412 
ostewclrtotlc, 4 12 
pemh'iotu, 413 

|wrudo-Ieuke-raia of infants, 416 
aecondary, 449 
treatment of, 450 
skble-ce}]. 419 
Von Jakseh's, 416 
Aneurtn, IIQ, 119 
Anearysa. 437 
cerebral, 619 
AtiKinaJ pain. 399 
Aajdoma of Jirrr^ 263 
ABonzia. 863 
wrTfiaa, 663 
AnUpyria rash. CT) 

Aatram of Iflgbmnrr, dwease of, 3)2 
Asas, ««tg>mital aui-ture, W5 
fisanre, 228 
itnperforace, 191 
Aorta. Coarctation of. 4uu 
Aortie disease |n rheumatum, 419 
Apert’s disease. 617 
Ap*t l^t. firtiitfc»» Ib cbSdmi, 398 
Aphasta, 37 1 

mngeaJtai wonj Mmdue**. 371 
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Aphasia, congenital word deafaem. 671 
Aphonia, in chorea, 540 
Aphthous Etomatitis. 175 
Aplastio anxmla, 443 
Appendicitis. £20 
age laeidcnec, 220 
and pericardial pain, 4>4 
and threadworm*, 237 
character of pain in, 220 
diagnosis from acute pyehtia, 221 
from cyclical romiimg, J”! 
from jinnephric ahai-caa, 221 
from pneumococcal jieritonitu, 221 
from pneuraonLi, 337 
from tonsilhlts, 222 
peine, 221 
perforation, 221 
pentonitU, 221 
jirofnifwi*, 222 
rectal examination in, 220 
recurrent, 222 

retrocohe, 221 
AppetiU, disordcra of. 5A4 
Apple, In treatment of diarrhaa, 101 
in dynentery, 218 
Arablsose. 103 
Arachnodaetyl;, 013 
Arretted reepiration in the new bom. 12 
Arteries, calcification ot, 437 
atenoais of pulmonary, 408 
Arthritis, jonococeal, 307. CO'I 
la pneumonia, 337 

mcolngoeorcal a* complication of 
meninptu. 492 

multiple auppuratire of lufante, 603 
rheumatic, Ool 
rheumatoid, C03 

Artbtogrrposu multiplex ronscniia, 021 
Artificial pneumothorax. 397 
respiration m newborn, 1 1 
Aseans lumbricoiJes, 239 
AteboS’f nodules, 4]i) 

Ateorbie acid, 120 

in the treatment of siurry, 147 
Aspbirla linda, II 
neonatorum, 10 
symptom*, 11 
treatment, 11 
pnllida. 11 
Asa’s milh, GO 
Asthma. 313 
achlorhydria Jn, 3iU 
alU'f^ in, 3-14 
and eczema, 628 
and Ichthyoei*, 632 
etiology, 344 
family history, 314 
in breaat-fed infant*. 344 
Kop’s, 487 
IMlhnlogy, .313 
sLin test* in. 313 

spMmodic. dtajme-U from liruichitlf 
in infancy, 338 
aymptom*. 316 
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Asthma, thymic, 487 
tonsil* in. 330 
treatment, 347 
vaccines in, 347 
Asthmatic bronchitis, 318 
etiology, 348 
symptom*. 319 
treatment in attacks, 349 
vaccines in, 350 
Ateleeiasis, 10, 37] 

Atelectatic hronehiectasw. .108 
Ateleiosis, 173 

AthetBSiJ in cerebral diph'j’ia 5 ’4 
Athrepsia, 102 ® 

Atresia of doodenum, loo 
of intestine. 1!)J 
of ttsophagu*. 183 
of pylonw, JOO 
Aorienlar iibnIUtion, 40J 

Bscfllnria, 270 
treatment, 2*0 
Baodx 130, J3a 
Saoll's duea«e, 46.) 

Barley, Kcibinson's patent 64 
water, 57 

Basophil adenoma of pituilary, 478 
sath. ayneopo caiincil by, 487 
B C.O. vaccine, 397 
Seadiug of nhs m athoiidropLisw, 600 
in rwkela, 128 
m ecurry. 144 
Bed-weltiar. 574 

8«D’spal*y 549 
tn-atment, 55ij 
BeUadooua m c’iiurc»iii, 577 
rash, 039 
Beuffr'j fooil. 54 
Beri-bert. U9 
Berui. 01 

ol. Ml 

BUiarr eirrkoau, 259 
R,t rTi'^ ■’'’'■‘^ration of bile duets, 23| 
Bi^nblaaemia in newborn. 24 
Bilwf the ft.'jd*, 506 
Bladder, congenital hy{iertropIiy of. 3113 
•ymptoroj. 303 

vonpnital hywrtrophv of, with 
abcence of abdominal mujicles. O'*! 
<^niUl hypertrophy, treatment. 3<)( 
ectopia vesica-, 297 
Weeding time in Lwmophilia, 450 
in purpura, 458 

Blindness in amaurotic family idiocy, 


554 

meningiiis, 491. 494 
Blood hwooglobia at birth. 438 
in wngeniul heart disease, 405 
in leutwinia, 453 
leucocyte count in childhood. 438 
pressure in children, SO*! 
rvd cell count at birth, 438 
transfusion, 409 
amount to be given. 470 
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Blood (ran^ruffion. ciCraUr in. 470 
ifidicAtlonv for, 46U 
in mirwmnn. 107 
prcoftutions, 470 
Eockbart'i impetigo, (U<i 
BomhoJm duiease, ^75 
Bottle feeding, tochni<]He, W 
Bonche de Tapir. (>24 
Brtcbsal pafa^, !-5 
Brestt sbscew, 49 
fowling, rontra-mdiciitioTia. 47 
ovcrierdingi 40 
euj'plementary fowling. Co 
technical /suite, 48 
twhaiijup, 4“ 
nnderfewlinp. 40 
milk, composition, 44 
drugs CTcrcttHl in, 4*1 
rsnations in compoiittoti, 4d 
in ijiiantUy, 45 
Gresth-lmldinx. 

Breclc fewler In prrmaiuritv, 35 
Brotdhest*! sif^. 4J!S 
Bromide rash, C33 
BroacUeetsaU, SCO 
atelwUlic, 'JilS 
■KacnoaU. 308 
}>mo<lo] In, 308 
pliysicol ilsns. 307 
firogiiMia, 308 
(rentment. 3*J0 
«»rRK.-i), 370 
BteoebltU. acute, 337 
acute, ftnocUt^ diaeaiiwi. 377 
diaitnoaK 337 

from Asthma in Infancy, 338 
from liroiteho-pneiimouia, 32 h, 30-‘ 
from milufj' tul>etcul<»w,338 
prognoats, 33H 
symptoms, 3.77 
trrntmcni, 338 
emesis in, 33U 
Steam kettle m, 338 
And trething, .717 
Brcbchltia, Mllimatic, .7l8 
cliruuic, 330 
■ymptomr, 3(0 
treatment. 3(*> 
i>}>7)»DtU, 3 1 1 
BKeebo-peeumosla, 3-70 
and »»*ofUtCTi (line**™, SiVt 
rnrdisc fsdutr in, 301 
cnmpltcalJons, 303 
tliiitno«w, 303 
from lironcliili*. 3I!3 
/fom lolisr pneuwonlj. 3O3 
from tul<Tculf)*ij, 303 
etiolocy, 35'V 
pathology, 3011 
phyeicsl sign*. 301 
proentr*!*, ,70.7 
•erum in treatment fd, 3r-.7 
symptoms. 3*11 
tfeattront. 303 


SrooebO'paetiaonU, iuhenuloa*. .I**** 
Broth, bono and Tejrrtalilo, Ch" 

BrnctUa aWtu*. 718 
inclitmsi*. 718 
Bradxiaski’f sign, 4fi( 

Bvbl’s disciue, g7 
Botolao, 338 
Buttecnulk. 70 

Battocks, sore, in intancy. 7(i 

Calcderol, 120 
Calcioot't, Ct7 

Calcinm >*r Unud in ricLct*. 13.1 
in chorea. 3.18 

m orthostatic altuinitnurid. 20‘t 
in aerain siekneMi. 074 
in treatnient of rlnlhUms. Ci.t 
o/tet«ny, ISO 
Calenloj in bladder. 2S7 
urmnry, 280 
diacnosis. 287 
treatment, 38S 
rarietjrs, 280 

Calomel, in Ircstmeiit of rhiumstie 
canlitis. 420 

Capillary rcsuUnce test. 478 
Caprolsc, 00 
Caput aurewianenm. 30 
Caihohydrat* Indigestton. 79 
Caseifloma cf firrr, 30.1 
Cardiac rhythm, ahnormsIitK'i, 4iit 
CardlP'rerplntery hniit. 4*0 
Cardioipita. 184 
Cartes of rera'ical spine. 547 
of teeth. 182 
Caroles^ 119 
CarpO'Pcdal spasm. l3l 
Catalepsy, 518 
catanbaj jsundKe, 3.7.7 
inrubatinn pcritMl, 355 
symptom*, 25*t 
treatment, 257 

CaTcruottS luius thn>ml>o«i*, .730 
Ceotru id enslRcalini). dale o( 
sp}i«*aranec, 8 
Ccphalhsmatotaa, 12 
inirmal, 13 
Cmhellar, auxy, 529 
tumours, 503 

Cershral deven«Tation*, progTr^iiee, 553 
dtffc'ijis, 623 

»il iurtor sjiAsTR in. 523 
atketijsH in. 524 
rauswi of, Q22 
dugnciU. SJi 
hypotonia in, 521 
mental defirteneT in. 521 
iBorbr! anatomy, 522 
prognosi*. 315 
tri«s«r irsit In. .723 
eymptopti. 517 
fwaiment. 525 
fxsholir/ir, 521 
brisoTTbag', 518 
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Cerebral ttkiombosu, 520 

la coQgrn\tal cy^^is, <j 63 
CeRbta*macnlar degeneration, S&4 
Cerebro^ical Huid, in *cu(e aecptiiT 
meningrtu, 600 
in chorea. 6.13 

in eneeplialitis lethargica, 633 
ia j&eom^ocixcal memngiUa. 40.3 
noiio-il circulation of, 601 
A policxa^ebtU. 621 
in post'vaccisal eneepliahtia, 615 
m aupporallre Bteoln^tie, 489 
tn aj^bilitic tnnungitu, 060 
in towrcnloua meungitis, 400 
ineniogitls, 400 
Carrieal adenitu, aeptu;, 317 
Ce^Umw acid. 120 
Chapuan'i whole floar, 64 
Chmot*Marie*tootit dUeaee, 550 
Chtrt7*reA apot, m amaototic family 
idiocy, 654 

Chajne-StokM rhythm, in bronebo- 
pneainoota, 302 
Chlekea'Sac, 697 
and berm zc«ter. 003 
dUgnoa^ G09 

from lichen orticatu*. 634. 600 
Iroffl eraa»-|>ot. 609, 701. 702 
dittribotiOR 01 rub. 009 
cneephaUiia, 533 
ftaegrenooa ranety, 603 
hemorrhagic variety, 693 
toeabation period, C‘J7 
uolatlon period, 609 
raah In, 607 

rekpaes and aecond attaeLa. COO 
aymptoms, 007 
(rvattnent, 099 
rarietlea, 693 
Ti'rus of, 697 
ChOblabu. 653 
CblOTOBia. 4S5 
CbolKinla. SS8 
CholecTitttta. acute, 264 
chronic, ”04 
In typhoid lerer, 261 
Cbolelitblailf. 263 

an conspIicatKKi of acholaric JatimJire, 
448 

Cholera infantuiD, 03 
Chwv 611 
age meidesce, 037 
and return to Khuol, 542 
aiaocktion with oarditM, 337 
with rhenmalki fever, 517 
breathing in, 5.19 
cerebro epinal flaid in. 038 
coaraleacence after, 542 
diagnoaU from habit 541, 669 

dutnbnmtn,34Q 
emotiona in, 539 
etioloBJ. 531 
habhoal. 509 
handiin. 519 


Chorea, heart in, 649 
iftfloeocfl of achooling. 537 
of aheck. 531 . 

maoia in, UO 
morementa in, 339 
in other dueasce, 541 
obesity after, 638 
paralytic variety, lUCi 
pathology, 333 
progneau, 64) 
relapses in, 341 
$ex incidence, 6.17 
speech in, 630. 340 
syfflptoms, 338 
tongue u, 639 
treatment, 641 

ChotoUal tubmlea in tuberrulom 
meningitis. 499 , 

CbTOsiekk sign of tetany, 131 
CirenBeklDD. 3M 
(^Dffifemea of bead, 7, 604 
Curhorii of brer. 259 
biliary, 259 

With ohliUration of bile duct*, 
264 

incidence, 239 

in lenticular degeneration, 55.1 
malcdobular. 250 
pericellular, 200. 658 
•yphilttlc, 2C0, 658, C62 
Cuurui punctore, 405 
Citrsted mitl>. 70 
Citita. 120. 438, 462. 

CleJt palsta and breast feeding, 48 
Cleldo^raiaUl Oysoatosu. 0)4 
Clubblnr of fingers, m congemtal heart 
disease. 405 

m subacute necrosU of tbo liver, 
259 

Clattoa’i iolota. 062 
CosgDlatlon time in luemopbiiia, 4.16 ■ 
in purpura. 458 
Coarelatlon of aorta, 409 
Cod liver oil, in diet of nomsl infants. 69 
m treatment of richeta, 135 
Cczliac disease, 202 

abdominal distension in. 203 
Age at onset. 202 
ansmia in, 203 
and dysenteric infection, 205 
ttnnpbftVdcfT*. SVA 
ibagnoau. 205 

from clironle indigestion, 2*10 

C wth in. 207 
r in, 203 
in adulta, 207 
Riortabty rate, 207 
obcaiiy daring recovery, 207 
cedema in, 204 
pathology, 205 
prognosu, 200 
purpura in. 2o4 
remksioiu in, 206 
riekets, prevention of, 210 
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Cceliae dlaeaic, •malln<«n of liver iu. *203 
scurry in, 2W 
stooU (i), S03 
sugar curre* m, 203 
symptoiaj, 202 
trmpciament In, 202 
tetaperature !o, 202 
tetany in, 201 
ttmefcesncB* of muscfcs, 203 
Ireatmenl, 207 
aas’a milk in. 20S 
Lanana in, 203 
breast milk in. 203 
cow’s milk in, 203 
diet in, 203 
drugs in, 209 
protein foods in, 20s 
protein udk in, 3o3 
salines in. 200 
ritamin B in, 2 8 
C in, 2Cfl 
1> In. 210 
wasting in, 203 
wuting ol buttocks in, 203 
rioketi. 133 
Colic, intestinai, 
renal, cliaractera of, 287 
Colittr, acuto tilcerstive, S|7 , 

treatment, 213 
with apple. 218 
eatarrhal, 107 
ehronk ulcerative, 2(0 
treatroent, 219 
anti^dysenterk scrum in. 219 
ColUpte of lungs, 371 
massive, 373 

Collts* law in eoni^nitat syphilis, 035 
Colon. lillopAthk dilatattnri of, ?N 
redundant, as rsuse of constipation, 

Cbloitrum, 43 
Cotas, diabetk, 1S3 
treatment of. 103 

vigil. (« podfrritTr Iwwk merir»giti».49} 
Cooennloa in newborn. J3 
Condeated milk, 62 
in prematurity, 37 

Condjtoiasta in rongeniu! trphilM, 6.'>7 
CfOreuittl cfHh Jtidnrr*', 296 
liver. 203 
lung. 373 

deformities of the periionrum, 23l 
of the urinary tract. 293 - 
heart block, 403 
tltfffvr, 401 

asenriatlcin with other 

abtiormslitic*. <01 

(ilcxxl count in, 4'i3 
clnhllng of d03 

coarctation ol sorts, 409 
cyanosii In. 404 
(iugnesU, 497 
ifrsrnwk attack*. <rt,f 
in Stonf ols, 593 


Congenital heart ^ block, disease, 
malnutrition In, 400 
murmurs in, 407 
patent ductus artcrioius, 40S 
patent intervenfricolir aeptaro, 
4(» 

phs^icnl signs, 40C 
prognosis, 410 
pulmonary stenosii, 4<)g 
auhaortk stenosis, 408 
symptoms, 401 
transposition of heart, 409 
treatment, 410 
varieties, 408 
laryngeal stenosis, 331 
stridor, 331 
mitral stenosis. 4l3 
obliteration of hile ducli. 251 
porphynnuria, 163 
stcaiorrhma. 165 
tkmsifpstlon. after infancy, 210 
eaitsni of. 210 

diagnosis, from enbigetl mc«entfris 
glands, 212 
dirt s* caose of, 211) 
disturbsncei of sleep from, 2lf 
effect on nutrition, 211 
enferogeuous erMO»u in, 212 
eaurests in. 211 
Keneml effects of. 211 
headache in, 211 

palpable maoars in abdomen in, 
212 

redundancy of bowl In. 211 
temperature due to, 21 1 
treatment, dirt in, 212 
drugs io>2t3 
memata in, 214 
fluid inULs In, 2)2 
maasage in, 212 
•uppoailories in, 214 
In infant, 65 
as cati«a of hernia. 8-8 
rrmrubions in, $7 
due to arntal defect, 67 
malniiiritioo due to, 67 
atrk-tara of anna in, 60 
treatment of, 66 

tuppo*ilanf9 and enf/nata in, 39 
in pylOTW timnsw, no, 
in tubcrtuloua menin^tis. 497 
COBTBlesetnt raroalca srnim. r>'l9 
CoBTuEsiont. 500 
crying. .712 

due to ennsllpalloo. 67. 211 
hwtreical. 5'<2 
klinpallilc, la infancy, 51 1 
in »c<tQired heart hiMl, 49t 
in amits nrwei* of ibe brer, 234 
ntitia TsedU. 327 
pyeUfhrphritw. 2*9 
nrwmia. 271 

fa asuiTuter ftmijf Afuscy, ,lit 
in Urtl) trauma. }| 
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Connlaloos m lironctio-ptimmoala, 361 
jn cwbral diplegia, 6J-1 
in cercliml hsmorrhaRe, 519 
in c-holsmia, 238 
!□ chronic uremia, 284 
in congenital heart disease, 403 
in congeniiat ayphilis, 659, 660 
in cyclic Tomitmg, 135 
in encephalitis lethargica, 533 
m epUepsy. 513 
in essential hypertension. 436 
in hypoglycaMnia, 154 
m icterus gravis neonatorum, 23 
m infanlUe (larrhca. 01 
in iobar pneumonia, 333 
in leeningocoecal zseningitu, 4DI 
III mental deficiency, 511, 589 
in roicrocephalie idiocy, 590 
in Xiemann-l’iclc disease, 167 
in ps'^bynenlcgitis hsmorrhagica * 
intema, 520 

in paroxysmal tachycardia, 402 
in rickets, 133 
in sclerema. 6tS 
in ipoamopliJia, 133 
In itatas lymphatioif, 487 
in nppiirative mcnmgilia. 430 
in Bupraretul hsmorrhage, 492 
mltathing, 161 
{n tetanus neonatorum. 22 
in tnlieaulouB neningitu, 499 
refiex. 510 

fyreptnraatic, 6i0 
treatment of. fill 
with enUr^ thymus, 487 
with rouna worms, 229 
with threadtrornu, 237 
Cooley’s Bn3^mM, 449 
Copper in aruemia, 44 1 
Coprolalia. 653 
Cow and Gate, 69. 61 
Cow’s milk, acidifin], 76 
addition of cream, 57 
citration of. 76 
composition, 51 
condensed. 02 
diluted milk diet, 33 


wnoie rnuk, u'j 
effect o( billing, 54 
grading, 32 
hyprrsensitiTiiy to, «3 

RiiJk and water nlttures, 53 
pasteuruation. 53 
pcpfoniitcd, 77 
{n pfcmatonty. 37 
sterilisatinn of, S3 
whole milk diet. ti5 
Cracked-pot note during crying, 5 
Cramp of mtueloi, CiXi 
Craaiotates, 127 
In o»te<i(jene«ls imperfecta, 613 
Cream. 57 
grantr. 57 


Cream, in infant feeding, 57 
machine skimmed, 57 
Cridt's method of prevention of 
ophthalmia, 22 
Creiiniiffl. 471 

age at onset of aymptoms, 471 
comparison with Mongokim, 594 
diagnosia, 473 
post-mortem findings, 473 
prognoaia, 473 
^nptoms, 472 
treatment, 474 
Crohn's disease, 250 
Croup, 331 

CrylOB. aiteration in j/Crcussion note 
dunng, 5 
conrulsion*. 512 

Cnshifit’S pituitary syndrome, 478 
Cyanoie lardiic. 405 
Cyanosis, enterngenuus, 212 
ui newborn, 11 
CyeiiealhumiRiina, 269 
asthma, IS? 
diarrhea, 157 
epilepsy, 157 
romiling. 153 
aMommal pain in, 154 
allied cyclical conditions. 136 
ami tmgrwitie, $54 

diasnosis from acute infections with 
krtoais, 153 
from appcndiciti*, ]5>7 
from iatestlRalontniction, 15<7 
from tuberculous meningitis. 409 
pathology of, 155 
jiremonitory symptom*, 134 
prevention of, 156 
treutment, 136 
typo of child. J54 
urine in. 154 

Cyst of suprupitiutary region, 479 • 

Cystlo hygroma, 466 
kidneys, eongenital. SS6 
lung, congenital, 373 
Cyitinorla, 105 
Cystoscopy, 360 

Day-ttmis, 567 

Desfaeu in meningoeoccul meflingiti«,49f 
Cebrl't phenomenon, 689 
Deformities of urinary tract, 293 
Incidence, ^3 

Debydralion fever of the newborn, 0 
Dental cane*. 1S2 

Oeroiatltli esfolutlva neonatorum, 21 
Daraalemyosltis. 617 
DeraotTaphism, 636 
D'Cipine's ilgn. 387 
Developaent. normal, 6 
Dertrl-aaltoie. 80 
Diabetes intipidiu, 481 
tneflitiis, 157 
after mumps, 706 
coma in, 158 
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Diabetes iiuipidn*, romplioaticDs, 158 
diiignosui, 153 

from renal Rlyeosuria, t58 
in, J57 
gaiiRrrni* in, 153 

Rlyetniiria from oilier faiiw-i. 15t» 
hemlity in. I57 
bypC'j.'JycJPnjia. IB-f 
in infancy, 157 
onact of, 157 
pfijirnrwis, 159 • 

Ktinltis in, 103 
ajroptoma, 157 
treatment, 159 
construction of tlio diet, IM> 
insulin in. 151 
of coma, 155 

zinc protamine Jnatiltn in, lltj 
tiiWrculotiU in, 15S 
urine in. 153 
* Tulsitii in, 167 
Diabetic coma, 1.53 

•imuUiinjzintcatloal ohitriietton. 153 
treatment of, 103 
DiaehraKmttig faemia. 230 
Disrrbcra, infantile, 89 
and Bclercma, llO. (VIS 
lilond in ttoola, 90 
lironelio-pncumonia in. 90 
rholem infantum. 9S 
elinieal pkliiro of. W 
<0nruI*Jons in, 07 
dehytJrailon In. 95 
diPtctie, 90 
liyperjiyrexla in. 05 
itco<oli(if m, 9d 

imporfaneo of fatly degeneration of 
the lim. 03 

Incidence in l»reast-/ed infHOts. Off 
infeetiic, 91 

recent rnorlalfiy fate, W* 

•eneonal iiieidenee, 01 
mariMmuf after, 95 
TurninsUitiiis in, 08 
otitis ntoliu as cause. 95 
as romplication, M 
panfiteral, 05 
|»tliolii!:ica\ chanzM in. 95 
jiorptirs fn. O'! 
suficrficial nlmcftssrif In, fH5 
ihrsuh in, M 
toxieniLA in. 05 
Tctintii thromleMM in. O'! 

Ireatmmt. 97 

anti djH-nterie ncrum in, 1W» 
raster oil (n. 97 
colon Irficatlou in. 9' 

diet. 100 

(lUtrii' livaae in, PH 
opium in, Wl 
salioe intraeenondy. O'* 
prntmeally, 99 
»uU-otsn''oinly, 93 
»limuUm« in, 102 


DtarTbaa. Iienteric. 219 
Dick test, C83 
Diet, after one year. 70 
}n prematHrUy, 3i 
in preventioQ of denial caries. 183 
nine to iwelee months, 09 
Dittifatia fiVatirelie). 42fl, d,7(f 
Difitalis in trr.atnicnt of rheumatic hrnrt 
disease, -123. 459 
Dicoxtn, 450 
Dipldberii. C53 
atra tneidenee of, 80$ 
albuminuria in, fsVi 
and rheumatic heart disease, fl71 
canliac irreBuJaritIr* in, (17! 
camt-m in, Cj 3 
carrirri. trentm«nl of, 1577 
eoopheatmns, (I70 
conjunctival, <>70 

diastnnsis from a^railulocytmis. 072 
follicular timsiilitis, r>7V' 
ncrhons»IJaral>scei«s. C72 
VinceniB anjrma, (172 
dUpnosM of, 871 
faucial, 

ap;<eara))co of throat, r>6'i 
aymptoms of. f>(’>9 
fiemiplej;ia in, C7( 

Immunity after. 073 
incubation pen's!, CC9 
larrageal. 073 
nuiffnosis of, 072 

from rethmliaryiigral 9l><i ess, 072. 
treatment of, 07.5 
intubation in. 078 
traeheofomy in. 075 
brytij^itls in, 355 
roiile of Inlectbn. 803 
oiyomrilitU m, 071 
nasal. 070 

d«Bnt^w from foretfn l>o'ly. 072 
iiephrltU in, C7I 
of trachea and bronchi. 071 

p(»st-d)pMliPtiHc paralysis, iW) 

antitoxin In prevention, 550 
heart in. .351 
prognosis, fk'il 
aviuptoms, 531 
throat ««at>i in, CM 
tnutinent. B52 
prevention of. (710 
alum Oteeipiiairsl loiot'f in. 077 
loaobJ antifnihi Oi?nuh-^, 077 
pn^nru*!*, 073 
IntlueiKV* of aerum In, 075 
f^hickCs^t, (S7(S 
aitddrn death In, 871 
thrsMit aa ah* fn. 873 
tiratmrnt, 675 

anaphyUxia after acfura. 074 
aotiiovic aefum io, 073 
Kener*! maML^mcnt. 074 
Ineafly, r-f the Ihnsal. 075 
wtuai vv-knea* m. 07| 
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DipbtberiA. umbilical. (170 
Tirulencc teal in, 673 
tu1t»I, B70 
Siplerli, cerebral, 522 
565 

OUIoe&tioQ. cervit^ai. 3f!C 
Dortella, 60 , 61 
Doim of drugs, 720, 731 
Doable bpATt eoundit, 400 
Dried miUc, preparatiou of, 00 , 
Drlsber rrapirator. C3I, 552 
Drag mbca. 638 
Dregs, do«M of, 730, 731 
Dnetos arterioaus, pstrat. 408 
Danbntss, 571 

Dsmmf, ur asraUawing caus(<(l bj, 83 
Doodeotl streeia, 150 

diagnoris from p^lorio stenosK. 150 
X-ray Appearance, 100 
Ueua, OAUStnj; gaatramegalj, 153 
Dsrart, renat, 135 
Dyieolerr, 317 
Planer, 217 
Soane. 217 

treatment a ttii apple, 318 
Dystropbia adlpoeo-genitalis, 470 
treatment, 4S0 

£ari, eualnation of, 328 
Setepla reeicar, 397 
Eeteoa, 620 
and astbrna, 628 
and septic dermatids, 629 
and teclkiog. 63? 
and vaceifuition. 637 
aatoeiaied with aseitcs, 639 
witli adetUi 63Q 
dutributfon of, 637 
external factors, 637 
hypcraenaitlrity to food proteins, 628 
in breast-fed iiifaDts, 638 
internal factors, 027 
ptoponaia, 638 
sodden death in, 638 
symptoms, 620 
treAtcncnt. 629 
diet in, 679 

face mask and arm splints, 639 
Ur iu. 630 
type of obild, 626 
Edebobl's operation, 382 
El«doa.0l 

Elephantisils, congenital, 30 
Emboli, in bacterial endoearilitis, 433 
cetchcal, 621 
Enbryoma of kidney, 388 
Emesis, in treatment of bronebriK .115 
Empyema, 373 
bilateral, 376 
diagnosis, 377 
explomtlM of cbest, 377 
in broflcbo-pneomonls, 302 
interlobar, 377 
loculaUd rarktica, 377 , 


Empyema, mode of onset, 373 
neccasjUiis, 37S 
physical signs. 3?0 
prognosis, 378 
aymptoms, 375 
synpoeiunonio, 377 
treatment, 378 

by rib resection, 379 
of streptococcal rariety, 379 
varmties, 376 

Eneepballils after* acute K;>ecilic fevers. 
635 

alter measles. 635. 636, 687 
after vaccination, 635 
lethargTca, 632 
age locidencc, 632 
cerebrospinsl fluid in. 6;i3 
mental aelect in. 633 
ocnlo-gyno crises, 63t 
onset, 533 

pstbology, 534 • 

rtapiratory rhythm ahnomaUtks, 
634 

8e<]Uel>, 613 
«<|nint in, 533 
symptoms, 6,12 
treatment, 634 
periaxialis diSusa, 636 
post-rBccInal, patbology, 636 
prognosis, 636 
symptoms, 535 
treatment, 630 
Caeepbalo-myelilis. 636 
spent antoos, 536 
Eadoesrditls, hactctial, 433 

Jiagnosu from rheumatism, 126 
Essma rasb, 637 

Eoemata, hypertonic saline fa oewbom, 
14 

m treaturnt of constlpaticrn, 214 
of tbreadnorms. 238 
Enterogesoos cyanosu, 213 

>n VilncVurprong's dlaeiise,tl& 
Enoresis. 674 
acid urine in. 676 
allergy ui, 676 
ami chronic tonsil{iU!i. 324 
diurnal, 678 
Incidence of, 874 
in diabetM mcllitua, 157 
in mental deflriency, 675 
soctoTiial, 874 
organic causes, 674 
thread irorms as cause, 576 
treatment, 578 
belladonna in. 677 
* epbedme in, 678 
et^cA in, 577 
thyroid in, 578 
Epheddne hydrochloride, 3(8 
Epidsmie encephalitis, 533 
pleurisy. 374 
Epilepsy. 612 
aura in. 513 
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Cpllepsr> <lcmcntm, 5)5, 5^^ 
dlajfnosw, 51 4 
J«ciuoimn, 517 
petit ml, 513 
pragnotb, 514 
stKtm epiWpticiu, 514 
Irtattnent. CIS 
CpUo!9.5l8 

Eplpbytei, dale of nppearajKC of, H 
Epifpadiai. :.*t)7 
Eplitails, 311 

Epit/ochlcar eland in rheamntoiA 
arthritla. cot} 

Epitoberenlotli, 390 
progncwu, 391 
nymptnmt, 300 

Etb’i juvenile muscular «l^*trophy, 654 
patalyih, 16 
iiign oftaany, 131 
EreorteMl, I2t 
Erjtlpelii, ill ncwlKira, 18 
ErrtheQu luari'inatum, 453 
ri(Mloaum. C(3 
and aileriay, 513 
an<l choUn, 613 
and dintitliefu, 643 
and Infci'ilon Ity tnbercnfoai*. S'K 
arrd menlne^oceal inftrilt'n, 643 
nnd rheufnalij*m, 515 
and itreptcKorc&l Infwtlon, l^ll 
and toniiUith. 6(5 
and lulerruInaM. 043 
apnlctDlca of, 043 
treatment, 643 
{■cmlo, 633 
Er^hraaaiia, 491 
ErrtbroMastoiU (fttalet, 20. 443 
Errthroedema polyneuritica, 51 i 
EraentlaJ byporteiiaion. 430 
Etbaofditis. ^^mptnma, 312 
treatment of, 314 

Enortrlo, 118 
Enoaehofdisa. 486 
Enstaea Sinitb'a aizn, 38? 

Eraporated milk, t>5 
in pteniaturity, 3" 

Eaaapbalcra. 1112 
Exopbtbalmle soitre, 479 

SxpiMiloa o! rheifl in rmf>yrm», 375* 

Eatra ay»toU'*.401 
Erelida, puffy, 273 

Fiea inaaV in ectema, 020 
Facial p»r«t)-*it, 5(0 
}nft»-al«om, 15 

Ffeio-ieapidtf>baaeral dt^triphy, 624 
Fmctr. iwonllnenc** <4, STS 
FalntlBt, dtafmnU (mm ejTi^-p».r, 514 
ar»} heart tlneasr, 3''9 
FaUot’a irtral'iyi'. 4'>8 
FaBUllal n-tl^ma, jn 
Ftr«.61 
Fat inpdi,je»t»''t>, 

Fatty ItTcr. Ml 
ma. oniwnoB. 


Feat, 501) 
ill tba dark, 561 
FellOB'l acrum, 359 
Femoral bemU, 230 
Feter, dehydration, of the newborn. 0 
inanition, 0 

FiUx maa, In treatment of tape-worm, 240 
Fiorer clabbinif. tn bdrarj- tirrhr^U, 259 
in bronchicctaaU, 300 
in tompmiWl heart dweaxe, 403 
Fiatnie of aLOUs. 228 
ot nipple, 4S 
FlatuleBce. 84 
FUaner dyarntery, 317 
PontaneUe in intracranwvf tumonrx. SiXl 
1ft microcephalw Idioey. 590 
normal, 4 

Forelri btxliea. in bronchi, 3tl 
diii^noAix, 342 
In Urynx or trachea, 333 
Fotiadin.710 
FracQitaa cmioni, 613 
Frafditr of red blocMi relix, 447 
Frame food. 61 
Friedreieb't ataay, 655 
Frahlieb’t rjudrome, 47'J 
treatment, 480 
Fosetiecal albuminum, 20 h 
iBnrmura, 450 

Oalaettforatf. 46 
0al3*bliddrr, drxeaMw of, 203 
OaUatoBtt, 263 
Oaocrena ot the lon;p). 371 
in newborn. 18 
Gtstrtaoiu atomsliila, 170 
Oanlri. 318 
Oaryoylism, 610 
Oaitficlarase, 73 

in pylorie atenwi*. lit, 

Oastrtlia.' anite, 192 
Ireaimenl of, 191 
Otrynir, J97 
Oaftro^BUriUs. 90 
intidmee in breait-fed infant*, 00 
GaitroBseraly. due to duoiit-nai ii-'ui, 19.7 
Gasebrr’a J>aea*e, IT-C 
Geacral patalytU uf the inaane in 
eoRi^nnJul ayphiha, 663 
OfBitaUa, prrmatnrr flrreJaf-roent r>f 
4S|. 

Oeatuia euib 1. 177, 64n 
Oeovrtpbleal tongue, 179 
Oermaa r»ea»h-». (9.’r 

diacntwU from njMt»U«, f/m 
/rom fc-arlot fc»cr. fc'xr 
rnUfTcrarnt of oiTJpjr^l glnn.-!* J/J. 
Cri» 

inrubalu/n iwtiofi, 6''*' 
i«'>txtion pen!»!, »Vl»i 
rath in. 6^99 
trtalmenL, f/.xi 

Oboa*i l«iror in pnlmorury iBl^nfolo*’*. 
SUf 
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QUrduk 240 

GlSlDtiSffl. 477 

G^andi iu wclit cstiams tartkolbs, {ll2 
in clironic toruiltitu, .IS? 

BTptif, 319 
tuwrtulo'ia, 4G(J 
GUndnltr fcrvr. 7IC 

acuUt acfliriJia in, 717 
blood count In, 717 
(Jiaj^09>u, 717 

from lollicalBr loniiiUilis, 71 » 
from C'raian “IS 

Iium Icobicznia, 7)8 
from lytuplindcnoma, 7t8 
from mumps, 717 
Irom tubcRuloua glAivda in tbe 
nock, 716 

incubnlion period, 7]G 
rasbes in, 717 
rclspsia in. 717 
twMmcnt, 719 
Olaro, SO, 61 

Glreing In tn'dtment «I aro/otonu 
congentto. 633 
of nv;usth<nia graMs, 6i5 
o{ <)»« rnwcular dy»tropKic», <124 
Olrcegeo disease, 261 
Cireuana in bead lajurW, 169 
in toenmgococeal racnlneitis, 402 
m tiibereuloua meniogitw. -lOS 
renal. 

fieai’i milk, 66 

Oeiire, u esnse ol atridor. 330 
at puberty, 476 
congenital. 470 
cxoplillialmlc, 473 

Gold Milie ui rlieuraatoid arthntw, 606 
Oosad*. 486 

Gonococcal,* arthritis, 307, CO.'I 
opbllislmu in newborn, 2t 
peritonitis, 23i, 307 
urethritis. .703 
Tulvo-vaginUis. 307 
riatrin in, 303 
Gout, 16.3 
Groats. 6-4 

Grocco's triangle, 302 
GrowinC pains, 803 
and asthma, 800 
and atmosphere, Ci;0 
an<l fatigue, COO 
and flat feet, 0X1 
and leukirmui. 609 
and tilrfsiity. OOi) 
rlinicai Iratiircii, 699 
rfUtion to rliennistwm. 603 
trratment. COO 
GomboUs, 192 


RiUt tpoaov. 663 

dbignnsii from chorea. ,709 
treat tnent. 6ft9 

Hasmarthrosls in ba-mophQfa, 46.7 
Btfinaienssis nccinafomm, 28 


Ramtlurli. In newbont, 27 
Bsmoglebin in infancy, 438 
HeiDoxiobiixitirla, 270 
in ecpngenitnt ayphilis, 662 
Hamolae, 38 

Bamolyais In newborn, 25 
in prrmatiinty, 32 
BsemolyLe anxmia, congcniU), 444 
Hiemophilis. 466 
bleeding time tn. 450 
eoaguiaiion tune of blomi, 46C 
diagnosis, 466 
luraurtlirosU in, 4,75 
bereditary transmission, 4.76 
prognosis, 466 
aytaptoBis, 45.7 
treatment, 460 

Bsemoptrsis in intmtboraeli* tnberculosi , 
389 

HtsmorTbage, intracranuil after birth, 610 
iotracranifti, in newboin. 13 
into siiprarcnals in inianoy, 482 
orbital, IQ suprarenal tumour, 484 
apontaneoiu subarachnoid, 510 
Htensonbagtfi pneMiPonia oi infants, )2 
Bordboks sptovn, 464 
Zlara bp, and brmst feeding, 4S 
Bar fcTer, 351 

Held, age when beotl is raised, 587 
banging. 661 

nodding, in spnamus nutans, fi<i3 
normal circumference, 7 
retraction in meutal deUcicney, 407, 
662 

roUiog. 501 

Rctrinc. Ont development of, 697 
Heart block. 493 
eongtoita) discose, 4D4 
congeniial raitrftl a tenosw, 4 1.7 
Miopathjo hyperlropiiy of, 436 
tn poat.dipUUientic paralysis, 651 
rheomatiu disCAM;, 410 
acmnds. 399. 400 
m rheumatio cardilu, 418, 410 
transposition of, 400 
Beicfat and age table, 0 
HemJ'bTpertrDpbr, 4<’6 
Bseotb’i purpura, 40l> 

diagnosis from intnMatepjilicti. 224, 

4e« 

nepaloinrctita clj-cngenica. 261 
Hereditary ectouernul dysplasia, 181 

Hetniv 329 

diapbragiaatic. 2.V> 
treatment, 271 
X-ray appearnnes in, 231 
fetnoral, 230 
(nguinat, 529 
ttratment, 220 
wnbilicat, 230 
Utrpst febrilis. ett 
recurrent, flU 
Tirua of, 64 4 
franulis, 044 
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Seeptt lAbinlu, 6tl 
rnutfr, (W4 
ami chicken-pos, fi98 
vinw of, tVU 
Hetperl^in, AK 

ll9Xttn\Be ia pyeloncphrith, SW 
EUam catarrh, 3S7 
fftriclupnuis’f diii«a3(', 2U 
morbid anatomy, 210 
peHataUU In. SIR 
jxnholojfy of, 2II> 
projjnonii. 21fl 
fox incidence, 21B 
sympatbcctomy In, 210 
aymptoma, 2l5 
treatment, 2IG 
HodcUn't (liseAse, 463 
blood count in, 464 
iliatpioiila, 4IU 
liiitolofcy of t;Iandi, AM 
projinoai*. 4W 
ayro/iionu, 403 
treatment, 465 
Bordtoleuffl, 5tl 
&0fUck’f5falter}Mdk, 6t 
Bori«*ihiM kidney. 207 
Bot*erqu*bas «k\ill, 127 
nntehinton'i teeth, GOI 
EBtehUoQ'i toraourof the aoprareoat.dSt 
ll7droe«pb*J(u. £01 
acquired, 602 
■cute tntie, 50.7 
and «pinA blflda, 516 
armt of, 503 
htIndneM In. 503 
communloatina type, rxil 
conscnftal. 502 
dia^noaU of. £t>4 
fontanellc* In, 903 
methcxl) of InTcetlgation, A't] 
non'Cornmunlntins type. 501 
oUtnietlee type, 501* 
otitic. 603 
proK;io»»», 50.7 
■yphnitle. 650 
treatment, 504 

tlrdroeklorle aeld milk. 76. 63^1 
nrdroseshTOsU, 2)tJ. 265 
inlrrmlltent, 293 

with abaence of abdominal inii«*loa,f>20 
llTinsi liruilM, 30 
ETperpirathnoldum, 476 
Hjrpcrtefofttm. 617 
njperteniion, esaenllal, 476 
Hypettoale »fine per rectum fn ncw6<im. 
II 

nrpertrophle ncuritU, 

Erpcrrltamlsotis D. 137 
HTpotlreiBtala. t6( 

Zfypetytdtu. 21*7 

nrrothaltraai in >'fnhlrh*a avivlmme. 
470 

nrittrU. 571 
ci>nT»i«k>n4 in, .'^'2 


Sntedt, mutiini in, 
acreAming in, 5S2 
tfealroent, .733 
witli oritantc bnaii, .7^2 

lehthrcna, 631 
and asthma, 0.72 
rcterBs eravia neonatorum. 2.7 
t>lo,>d transfimon In, 26 
erythobl.aata‘mi.1 in, 26 
nereouf »cqitel.r. 23 
preeentlon, 26 
ccf«;w« in, 25 
itnoU in, 23 
ncorMtoram, 24 
Ideal milk, 62 
Idioslonia, 573 

Idiopathic bypcrlro/djy ,4 heart, 4.76 
neKit. reffional, 2.70 
neu of daodenum, 1P7 
Imperforate amii, 19] 

IjvpeiJfO, 6.79 
lioekhart’s. 610 
liuUnua, rtf Infanta, 20 
<ontae!o«ia, MP 
ami pcaliiulouls capitLi, 670 
citeinete variety, tS.70 
loafiitloa fever nf the ne»U>rn. 0 
Inboro errora nf metaholiam. I6-I 

ipcesdiariSBh 507 
lacOBtlaenee nf faw, 573 
of urine. 574 

laeobitori tn prematurity. 3.1 
lodlreitloB. fliront', 197 
appcnie in, 107 
raueen of, 106 
coiisb in. JP7 

dental rnrin an cau*c of. 107 
eatfiirlioft* ascAitecof. Il>7 
diet M rauie of, IWl 
In trealtuenl nf. 201 
«!iTt.eatin2 in. 103 
en«»eiv« In, 109 
eeojrrapljK.«f lon;tneln, JfM 
srowitie paine in, l03 
hvryngitiiratrtduloHa in, 109 
mbmana'^enient aa rau«c nf, 10<7 
r»A»o-pharynceaI »rp"H ai r*uv> nf, 
107 

nij'ht tcmini In, lOO 
pwture in, 199 
puffy eyrlxl* In, 190 
•iooif {0.197. 193 
aymptumi of. 107 
tera^ratfire tn. fP** 
treatment. 190 
dnic* hi. 2i»l 

>a.«im,>iarattackt in, 196 
vt earl«»h\yirate, 70 
of laU 7S' 
uCpttiietn, 73 

Zataat fc^lmjr, am«i/nf fnrr}, ti 
IMBM of fpedinj. 42 
fferenh^, 4<ii 
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InfaatUe durrliiea, 60 
punWiiB, &2Q 
wMtug. 102 
loticinum, 173 

and ehronk disesaeJ of <>tal organs, 173 
and endocrine duorderh I<3 
ftteleiads, X73 

fnfartU. in Ixictenal endocardit w, 453 
of long in rheunulie cafdilu, 424 
InfediTe endocarditis, 433 
tnononueteostK, 7IQ 
Inllocua, 713 
hscleriology of, 713 
broneho-pnenmonia in, 714 
eaLstro-inUslinal t/pe, 714 
mcnbatioD period, 7]3 
mealngismua in, 71S 
mjeLtisln, 715 
nephritis in, 714 
nerroua type, 714 
otitis media in, 714 
pobnonary fibrous after< 714 
respiratory type, 714 
dnuaiUaln, 7U 
symptoms, 713 
treatment, 716 

treatment of eomplicaiioas, 715 
Tbus tn, 713 

tnifgeaztl neningiiH, 4S9 
Ingolntl hmia. 229 

differential du^oeis, 339 
sex incidence, 329 
treatment, 239 
InjBries. oUtetrtcal, 12 
laialia In treatment of clUbctcs metlitus. 

m 

orerdosage, 154 
Zinc protamine iiuulm, 153 
Interititial keratitu, COrt 
laterrcntrieoUr septom, patent, 4(K 
Intestine, atresia, 100 
Infrscrtnial absc^, 50S 
eraboium, 631 

hemorrhage after birth, 510 
lixmoTThsge in nenborn, 19 
thromboais, 520 
tomouni, S0<7 

IntnhatJott in diphtheru, 076 
lotBSRueeptlos. scute, 223 
age incidence, 223 
character of pain in, 233 
dln;ooais, 224 

from scale colitu, 225 
from Henoch’s purp^’ts, 234, 460 
from rectal prolapse, 227 
prognosis, 223 
rectal examination in, 224 
stoats in. 223 
symptoms, 233 
lutnonr in, 234 
X-ray appearance in. 234 
chrwili-, 225 
peristalsis in, 225 
tnmerar In, 225 


Ininsnseeption, ehronJe, X-ray 
appearance in, 226 
recurrence of, 225 
Iros In anonnia, 440 
in breast mdlc. 44 
in cow’s milk, 53 
la^esian epilepsy, SVI 
Jae^ttet’s ernhema, 030 
JapBdke, acboluric, 447 
catarrhal, 255 
incubation period, 25S 
symptoffis, 250 
treatment, 237 

Irom obliteration of bile dacla, 234 
infcctire, in newborn, 27 
ui newborn, 24 

physiological, bilirubifllcrelmienun, 24 
u newborn, 24 
relation to birth weight, 24 
Itntj milk, 51 

/ouits. in rbeumatJo ferer, 002 
10 rhennuioid arthritis, 00.7 
ynsenUsmiiscalard^stropliy, 024 
rbeamatiim, 411 
Kemleterns, 20 

Kalogtmt diet in ep)lei«y, 615 
in nmary infection, ^ 

Eetons, 153 

KUoer, coonnital aWenee, 295 
coD^nitai cptic, SSO 
hoTttahoe, 297 
nidimentary, 297 
tobercuiosis of, 9M 
tmaonr* of. 2S6 
dlagnosia, 2S9 
Ippatmenl, 2S9 
Ehppfl'FeU syndrome, 019 
Slampks’sparaiyeis. 17 
Koplik'i spots, CS5 
Eep’s asthma, 487 
Lscidae, 0), 70 
Ucta, 69, 01 
Lactic acid milk, 70 
in eczema, 030 
In prematurity, 37 
LaetoOiTfa, 119 
Ltcl^en, 01 
LsDiUs intratinalia, 240 
laaclag the (rums for teething, IBI 
Landonzy^DHeriat dystrophy, 634 
Laryaxlamot stridolus, 131,333 
Laryn^Ui, aeute, 333 
diphtheritic, 333, 070 
atnduiosa, 33 ( 

40(1 chronto tooallUtis, 324 
syphEIitlc. 333. 650 
Lwyax, congenital stenuSs. 331 
congenital stridor, 331 
foreign body in, i}5 
papIUoma of, 3^ 
spasm of, 334 
Lais rickets. i3S 

lawrsae*-ttoon>Bledl syndrome, 481 
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teid ncaHoa, 

Leieier's baemoljtic un®iniij, 443 
Lemoa juice, in Murvy, 147 
leaticolar ilttjenmtion, 554 
Lencoerte count in cUUdhond, 43S 
Lenismla. 431 
KSe incidence. 432 
aleuksmlo varkty, 453 
liioo<i clianfce^ in, 453 
diftpiosli, 433 
nodules in skin, 4S2 
pains in tlic Imha in, 452, big 
patJioktg)-, 454 
periosteal inltltratiun*. 4.'M 
pro^nosia, 454 
symploot*, 452 
treatment, 451 
Lenkasiemia, 433 
LIbbr’i CTaporstcd milk, C2 
Jnpmmnturilj, 37 
Licben nrticattu, 033 

from ebitken-poT, <134, 
from sealiiivi, 0,34 
Iteatmeni, 033 
diet in, 633 

tienterie diarrlitca, 213 
Ume water, BS 
Uspebori'OrBl^ 

Zitiiodst in bronciilrctasH, 3C6 
LipodrKropbu propnxslfrt, 103 
Lipoid mctabolMm, <liaarOen of. I00 
m KarKojlhiD, Oil 
Liille'p tlMeav, 622 
LlTir, acute jellov alroplij, 257 
Adonorna of, 2(k1 
nosloma of, 2iVl 
iiratli, 5t0 
caremoma of, 203 
cirrhosis, 239 
imWcn<e. 239 
bUUrj*, 234. 239. 20i) 
multilobular, 25'l 
perleclliilar, 200, 059 
aypbilitie. 2Cn. (»s. <V32 
with oblitemtiun o( bile ducts, 25| 
ro»;jrriil»l cyila, 203 
fatly, 201 

Jiepatnniepsba tflyvn^enica, 261 
WAwite tui'erciiiosis at, SOi 
necTO*i«, acute. 237 
su1)«fnjp, 25S 
new erowths. Ct*3 
nodular fiyiwn'lMU, iS"} 

MrenUta o(, 203 
von CiierVe’a diicAU?, 201 
lufoJVaoittUcw, 47.7,476 
Ltmiaal, In ejuVpsy, 3|0 
Lest, eonirm'fal ej-sta, .173 
Lapu. 641 
ttratment. Oil 

tycipli cJ«nd«. ^eneraJurtl tnl»^ttt*wU 
ol. 4G9 

Ljmpbadrooma (»•■< Iforffhln’* I>(*ea*e>. 
403 


Z.rBiphati^'ee(aslf. 4C0 
Lympbafigrioma. 400 
Lympboiarcomi, 4C8 

UacroKloasia, 170 
Bsguesit, 69 
Ualadie do Uo^rr, 409 
blalta lever, 71B 

M and S 09.1. {.tiVe .^ulpiivpy ri'iine.) 
Uasdelie acid, 300 
Uasdl'a p.tint, 31H 
tfasjaea) cbom, MO 
Maatoux tulierculm test, 24S 

In pulmonary lulierciilosis 391 
Maratmu in mfinls, I02 
blood auj^r in, 

eonscnttal heart <li<ease as cause of 
1U2 

bent loan as factor in, lot 
■iKlenia in, 105 
pnthojfeneiiis of. loi 
pos2-Liu;e2nen{nf;i{isiMcnRA*«/. 101 
purj'uni in. 105 
ayi^hilis as c.nisc of, 103 
trtany u», JW 
treatment, 105 
bloo»l transfusion lu, l"7 
caloric iwjuirement of diet, Ifwj 
etethmg itt, 103 
diet ni, 163 
Isctio acnl milk in, liiO 
thyroid in, 107 
loljrrtulcxis as catiso of, l<> t 
underfmline as cause of. 103 
Bfarbit bone*, 01.3 
Massive collapse of the tunes, 372 
Hastitis in nevrWn, 10 
tfasteUitis. 53i> 

Huturbation. 57D 
duenonis from epilepsy, 614 
treatment of, 67U 
Measles. &5l 
aljortive rarirty, &4<J 
BC« iiicblmre, Uh4 

and lntm*t horaric tiil,pn.itL«is, 391, 046 

and wht>oplng eoush, f.st 

bkso'l count in. t'O 

broncho pueomonii In. 6si) 

bullous rash in, t>9G 

lotaplhatloiLs, G<vG 

CWiyu^irttls In, 6H, 

Mire’* pbenOTncrii'r, 
clmpnosis. C47 
fronr csimmon eoM, fis7 
from Orman measW, s.s7 
rncephalitf*. S.'ll, r>s7 
preheats 536 
faerra lo. r.s7 
fomltm In, 69 1 
panzrerie of mouth in, 6s7 
German. iStt C.'rTa«n mcasle*. GeO } 

** IHoes* <4 laf»ctwu,‘* 695 
hwnhstion f»rk»J, 6^7 
Keplik'e ap^ in, 69-7 





INDEX 


Meules, Ur/ngitU in, GS5, GSn 
cKxlo of infection. 
otitis meiiis in. CS7 
panophthsizoitia in, C37 
pliOtopbobU to, CS.' 
pisoontal rstract In, C^O 
prevention by conTalesccnt serum, 
proriromai rulics, 6S7 
prognosU, 6S8 
nwib in, CSO 

relapses aiicl second attooXs, 
seasonal incidence, liS-t 
sttffocatira nriety, CSfl 
“* suppressed,'* C37 
symptoDU, Gas 

of cspirrhal sta^, fiHH 
treatmpDt, GS3 
penod of Uoifttion, CliS 
Kecbinini respirator, £31, B-K 
Utckel’i dirertveuluto, 102 
bfedlutinitb, adhesive, 4%'i 
in rbeunatoM arthritis, G0.1 
Helena Beonatorum, 32 

blood injections in treatment, 39 
traojifusion In, 20 
peptie olcen in, 38 
Hetlia's food. (U 
ManisCliBtaa, 403 
Heolscltu, aeuto aseptic, 900 
cervical limuktinK lelanus 
neonatorum, S3 
uifluenzol, 489 
in pneumonia, 357 
oeoinjroroeeal. 490 
courao, 49i 
diagnosis. 493 
from meningumns, 493 
palbofogy, 40i 
symptoms, 491 
irratfflent, 4a> 
pnciunococeal. 4^9 
treatment, 4IKI 
serous. COO 
ataphj lococcsl, 480 
atreptocoecal, 489 
tappnratiTP, 489 
prcgnosls, 490 
symptoms, 4S9 
treatment, 490 


syphilitic, 899 
lawpculou*. 4( 


495 
duenosis, 499 
etioloCT, 495 

morbid anatomy, 490 
sjTnptoms 407 
ireat.<&«ni. 500 
HsaiBrocels, 547 
Htnlnaoeoe^ meniniritU, 490 
Heaiiiao*mrsl«eele. 518 
Hsntal dedeiener, 584 

after encepWitU iHbarska, S34 
aim nf parents, 580 
sleobolMra in the parents, 580 
apathy in, 588 


Mefltal deficiency, !ii eerebra!diple]ru,5J4 
comparvioti with physical 
retardation, £8$ 
ronrukions in, 589 
cry ingiii, 588 
dugnosts, 586 
drugs in trestment, 5'*l 
edacation in. 501 
poitreaif in. 575 
eUnto^-, 585 
facies in, 588 
linbils in. 5H8, .591 
head retraction in, 4').1 
iicmiity in. 585 
legal clsuifieatinn, 544 
maternal health during prciriiancv. 
5S6 

meihoiLs of training, 690 
microcephaly in, 596 
moral defcctirr*, 597 
mortality, 506 
prognosu, 539 
special tchoots, 591 
syphilis in the psrents. 586 
thyroid in treatment, 593 
treatment, 596 
typos of, 585 
Httyeianui, 63 

MslahotUB. disorders of lipoid. 166 
inlvni error* of, 161 
tUerMsphalie idiucy. 596 

appearHneti of brain in. 591) 
coneulilons b, 506 
head in, 596 

mental chameterMtliai, 596 
proitnotu. 607 

MicTOtephaly in mental ilefimency, 596 
Hiaget. 174 

Hisraine. 154. 344.559 
Hihniies’t di'caxe, 469 
HUestonnof mental development. .'>87 
Uibary tobercnlosis of lung*. 38'* 

MQk. condensed. 03 
cow’a,51 
dried. M 
national. 59 
rraporated. 63 
human, 43 

labcn.le baiiili in. 343 
tfdror’f disease, 3*1 
Kitral stennais. congenital, 413 
HoeroIisiB, 503 
•go of parents, 69 4 
romtainton with ereilnum, 504 
congenital heart dwe«<c in, 507 
diagttoaie, 091 
eyes in. 593 
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growth in. 5'*3 
bands and fingers in, 593 
in twuu, 695 
mentality in, 59.1 

port-marfem apprarsnee of brain, 593 
pficnnsis. 593 
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MODgolum. skull in, 50i 
UiuOlcK In, fins 
thcoriM of CBOMtion, fi04 
tonevo in, SOJ 
Uortt defectim, 507 
manAccment of, 507 
tfottmi. CH-( 

Uorpheea. 54(1 
Sfor^Bio’a dwasc, filO 
Mnetu in stooU, 197 
UoltiioboUr cirrhoaU of livtr, 250 
Hnltipls eongeniUl anitiulnr rigWitv, Oil 
Mttmpj, 74M 
8^6 jjjcjilPTirf, 7M 
blood cotmt in, 705 
coRsplicBttons. 705 
(Ikbctea altpr, 700 
itiagnosM, 706 

from acute cervical odenitts. 700 
encephalitis. S5S, 700 
glj-cosoria in, 700 
inrulxition period, 705 
isulation period. 707 
menlnsltu after. 706 
oophoritb in. 706 
urciiiUs io, 70S 
trcainent of, "tKI 
panerratitfs after, 7f)i} 
treatin«nt of. 700 
quarantine perfo*!. 707 
M«oud attacks, 70S 
lubtingDal ginnda In, 703 
ftibmailljar; pbods in, 703 
fuppuntion of parotids in, 705 
•/Bipfosia, 70S 
Irvatmcnt, 706 

Hsreiro, aWnce «f aUin/ninal moseW. , 
021 

of pcctoralls tuajor, 020 | 

of serratus rasirnu*, C21 

of trApcziii<i, 6>i j 

dtseaaea of. CJO . 

dyatrophiw of. 622 I 

Krba javenllo type, 624 | 

facio-scnpulo-humcrai type, 024 
palholo^ of musclni in. 022 
peeudo-njpertfopiiic irpo, 023 
Mojeulor erampe, fi0<i 
fifnifard bstfi. is 
KyutbenU Kraris, 025 
KyeUtis. fiiO 
diagnoeU, &47 
trawTcrve, 540 
frrafnicnt, W" 

HyoetrditU, |H>«t-diphlhpfil»c. Ml 
Myoctaoni. fiC'J 
>tyo»tlii fibrosa, 047 
ityotonla conftenita, 025 
Rytcedema. 475 

»»»!. 032 

R»U-Htiat, 565 
ifapkia mb, 636 

diacno*’^ frum eyphlink' pi*h, fiS* 


Sapkin rasb. dUtrilmtion. 050 
Napkioi. amiDonbral, 636 
antbcpltc. 657 
Ifareolepty, 317 
Kasai aeemory ainuiiea. 312 
Katiouai dned milk, 69 
Reava'i food. 64 

Rryativa child, refusal to talk, 572 
Reoplaiats of lirer, 203 
of longs 373 
Ifepbriti^ 270 
acute. 271 

blooil pressure iii, 273 
Idood »rca irr, 2*3 
diagnosis, 374 
in pneumonia. 337 
in pnrpura, 461 
pathology, 274 
prognosis, 275 
retinal changes in, 273 
treatment, 276 
diaphoreaU i», 270 
diet in. 276 
unetnu, 274 
urine in. 273 
with erdema, 373 
mthout (edema, 272 
chronic interatJliaJ, 232 
chronic crilrmatons, S76 
ana-ntfa in, 232 
blocs) prmura in, 279 
blooil urea in, 277 
cause of (tdema, 330 
character of adema liuid, S7H 
chlcWdro in Wood, 277 
patholfigy, 277 

pncumorfsral in/rctioas in, 230 
pTo?rn«»ii, 230 
spontaneous (liuresU, 275 
syjnplom-s, 2*8 
tivatmpiit,381 

dccapeulatiori of kajne^i. 2*2 

drl In. 391 
urine in. 279 
•cigbt in, £78 

chronic parenchytoalotti, 279 
rIaMificatlon, 371 
bydmtnir, 279 
rrnal ChrroM, £82 

blood pressure in, Sb.7 
fdcski urea fn, 
enurrau in, 533 
growth fn. 285 
pathtJegy, 294 
pliospbiiiiu in bkssU 2"^ 
proenmis. 294 
retinal chanTCS in. £33 
rkfceti in. 2»l 
aymptomr. £93 
Iteatmenl, £94 
orvtnU in. £84 
unne 10,293 

syphiblic. In infantt. r.vs 
RrphrotU, £79 
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Xerroos rliildrcn, C6i 
ReAIi’f “ lilcttl ’■ milk, in prematurity, 37 
milk food, 64 
BiteetCDed milk. A3 
nosncetened milk, 63 
KttUe rash, 635 
KeoritU. acute toxic poly-, 546 
progxioeis, WO 
treatment, 519 
alcoholjp. B40 
(tom lead. 515 
peripheral. &18 

progr^ssire inlentit/al bmetrophk, 
S50 

ReorobUitoma of auprarenals. 4S3 
Hturofibionatosil. 553 
VewborVt arrested mpiratlon. 13 
asphyxia, 10 
ennosis in, 11 
dehydration lever. 9 
ilrb's paralyiis, 15 
cryeimas. 16 
facjal paralysis, IS 
Kini^nDo in, 16 
hsemolytli in, S5 
hypcrtonle aalme enema in, 1 4 
Ictertis graru, SS 
lomution (evu , Q 
iofectivo lauadjce, 37 
(niractatJal hsMSURhat^e, 13 
jaundice, 34 
Klampke’a psmlyeU, 17 
mastitis. 10 
mdetoa. 30 
of brain In, 13 
oplitlialmla, 31 
{^pbigus, 30 
pneumothorax la, 331 
sepsis, 17 
spinal injury. 15 
■pontaneous lixmorrhage, 37 
sterno-msstoid tumour, 17 
tetanus, S3 
tetany, 33 

Ketr {p’owtba of (he lungs, 373 
ffieotlnieacid, 130, 149 
}f]»mann«PiCk disease, ]07 
Niyht-Ierrorf, 667 
and ebronio tonsillitu, 334 
fl'PPle, fissure of,46 
Hirruoi, 543 
rash. 039 
Kits. WS 

dugnoeis from s< uif. 648 
SodU lercr, &12 
KodoUr hyperplasia of liver, 239 
Tio&nle*. 410 

in rbeumaioid arthritis, 60S 
rheumatio. in palm, 422 
subcutaneous, in rheumatism, 433 
Roma, no 

Rormal development. C 
Kose>b(eediS8. 3U 
Rutritioual nmemia, 4t^> 

KTtlacUtus. in spaacuua nutans, 503 


Obesiiy, 170 
endogenous, 171 
appetite in. 171 
exogenous, 170 
appetite in, 170 

in Cushing's pituitary syndrome, 478 
in eunuchoidum, 46(1 
In rrohlich's syndrome, 4S0 
of suprarenal origin, 485 
treatmeut of, 171 
dKtin. 171 
fast-days In, 172 
thyroid fn, 173 

Obhteratiou of bile ducts, cungenltal, 334 
Ohtessioas ui children, 569 
Obstetrical iiijunes, 12 
Ocular tortieoUis, 632 
Oenlo-gyrie erisea in encephalitis 
lethargies, 534 

(Ehama of brain in neuborn, 13 
due to cold, 30 
(smilia), 30 
in ecckvo disease, 304 
in mammns 105 
in newborn, 30 
doe to cold, 30 
in purpura, 460 

(EMpbasns. acquired airictiiro, 199 
atresia of. 165 

eommunitstlon ^ivb atomacb (n, 165 
QVnptunis, 165 
X-ray apptAnnea in, 180 
cardiospasm of, 186 
atenonia of. 180 

effect of bougie treatment, 187 
membrane causing, 160 
spasmodic element in, 187 
•ympUims of, 180 
stenosis of, treatment by diet, 188 
weigbt in, 187 
X-ray appearance in, 187 
(Eftna m gunnrrhma, 308 
Omentum, ” rolled un " tuberculous, 247 
Only children, disnrucn of behaviour in, 
660 

Opblbalmla neonatorum. 21 
Oppenhelm’i di-iesso, 557 
Optleneiintis in intraeraniai tumours. 606 
Orsnee juii.'e, in diet of normal infants, 
nn 

in scurvy, f47, 148 
Orbital hirmorriiage in suprarenal 
tumour. 481 

Orchitis, ui oongenital syphilis, 663 
Orthostatic albiiminnria. 368 
Orler'Tacnec disease. 43 1 
OsslCeatlos. dale of appearance of 
centres, K 

Osteitis h'lbrosa giiierabsaU, 476 
OslMteasiis impcrfi-cta, 613 
Mood calcium In, 012 
blue ■cicrotirs in. 613 
cnnlotalics In, 013 
fractures in. 6f2 
skuU in, 013 
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Otteosentfis impcrfecla, t^'tofttoms, 612 
teeth in, 612 
trfatfflcnf, 613 
Oiteosclerosu fragilis, 0l3 
OstermUk. fiO, Bl 
OUtic hydrocephalus, 505 
Olitls media, acute, 326 

examination cl ean, 32% 
symptom*, 320 
treatment, 328 
chronic, 333 
Otorrhas, 320 
OTerieefliDg, 73 
on breast injlk, 49 
OvoflaTin. no 
Oialain in urine. 2C7, 203 
Osyeepfaaly, 010 
bluxlneoin. 017 
mentality In, D17 
^Dpienb in, 617 
X*ray a])2'eanincrx, 61“ 

Otjita tent, 303 
OxjmrU vermicularb, 230 

Faehymaninxitb, ha'morThui’iea inlema, 
510 

Fain, an^nal, 303 
in urinary tract, 200 
Falata] paralyala, »Ster dlphiherta, R&i 
Paserfitie infantilum, 173 
Faaerealitii. acute, 201 
chronic. 264 

FapUlaedeisa ininiracranbl iumom, SOO 
FapiUofiia cl iaryni. 334 
Fspolir urtirarb, 033 
Faralgaia nf aeeomracalaiioo after 
<}Jphiheria.531 

agitan* in encephalitb lethar^xa, 533 
laebl. 5(0 
infantile, 620 
Klumpltc’a, 17 

of palaie, after diphtheria, 561 
pvatdiphlbrritlc, 6.'»0 
Paralrtie rhoreo. 5(0 
Faraphlmosis, S')!* 

Para'imalljiox. C'J9 
ParilhjrToii pUn<l*, 470 
Parttyphold feter, 712 

comparison with typfioicf fe»er. Hi 
Paikintoalim in cncephalitU kthargica, 
533 

ParoUUi epidemic. Stt hfnmp*. 764 
Paroxyimal hormoglobinurU In 
corgemtal ijrhdi*. 602 
tarhyeardu. 4i)J 
Pawnt'a node*. 126 
Paubea iKxlles lit amaBpoi.TOo 
in racrlnla. 703 
Paiiaurited miit, 53 
Palest iluctns »«erio«ui, 40S 
intenreiitricnUr arptum, 4*18 
Pectoralu major, atwnce <.f, 62ft 
Prtitsleile rapitb, Bia 
atel 
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Pediculosb cspitb, and impetigo 
contagiosa, 030 
treatment, 613 
Fel-£bstein temperature in 
lymphadcnoma, 46( 

Paliosia rheumatka. 450 
Palligra. ]4S 

Pemphlgm nconatoniin, 20 
Panie, torsion of, 303 
Pestoae nucJeotiie, fn treatment of 
agranulocytosis, 179 
Pentonria. 165 

Pepper'a tumour of eoprafnal, 4S-i 
Peptic ulcer, 103 

in melyna neonalorijm, 23 
Peploiuaed millc. 77 
in prcmatiinty, 37 
Pcricarditlt, chronic adhesirr, 43<' 
in pneumonia. 357 
rbeamatie, 430 
lung aignj in, 431 
pathology of, 410 
auppuratire, 434 
In empyema, 37h 
PerlcrUnlar ejrrhnau of Ijmt. Jt’-'i 
Perinephric abei-esa, 305 
Periolitic, ayphihtic, 673, 561 
Peripbfrsl neuntb, 519 
Peefteseun. congen/taJ 231 

ineldemT, 23l 
X>r«y appenrsnee m. 233 
tumours of, 235 

P/rjlcnllii rc»t>c 0 ''fal, 231, y>~ 

In pneononU, 357 
pneumoroccal, 232 
dbrrhera In, 233 
medo of Infertlon m, 232 
symptom*, 232 
treatment, S33 

secondary to appendicitis. 220 
stiejrtpcijccal, £34 
lnliere«l(iu«, 243 
PeritDOsUlar alwcnw, 32*> 

Pcralciobs anxmb, 4 13 
Peroosal mnacular atrophy, 550 
Pert suit, 000 
Petit mat. 61 3 
Pbtoasoua rash, 630 
Phtmof is, 5ft7 

PhlyctinQltreonjunrtintU, SSI 
•nd tubereul(i«is, SV! 

Fhorpbatsss (n ricLeta, 125 
PhOfphorai in blnod in rkiet*. 125 
Photophobia (l\ pink (iisea^e, 5(4 
Phthisis of adult lyi**. 5SS 
Phyilolocieal fxraine of ieg«, tSS 
Pica. Srl5 
Pjck'i ifisease. 45.7 
PittOB t-rwi-rt. fgv 
Piles. 224 

Ptosalplsnd. lurnone* (•!, 4Sl 
Plnhot* Onfiiry mrato'. 2'57 
Plekdue«w, 5(1 

♦ge inedeo"*, 5(1 



746 INDEX. 


Piak diagHUMn, 543 

rtiolc^. 544 
on.<rt, &14 
pathology, 64fl 
prognosis, 543 
luibra in. 545 
reflexes in, 54.3 
»«eating in, 545 
eyTOploms, 514 
tachycardia m, 545 
tivatneot, 545 
Pitttiiarr gland, 477 

hoaophil Aclcnama, 478 
Ciubing’a ayndrotne, 478 
duibetea Insipidus, 481 
dystrophia adipono-genitalia, 47Tl 
{unctions of, 477 
PBantKm,477 

X.avTrace • Moon 'Siedl ayndrone, 
4%l 

B ria, 478 

ler-CIinstlan aytidfome, 481 
&ranond'a diac^ae, 478 
tnmours, Sti7 
ntyriaiu roeea, C.13 
Pltroetphalj, 518 
Plaesotsi extract in meoales, 589 
PJiDtat rcaponse, n 
PUtaUU in rnrpura, 458 
Pieoxur* epidemie, 374 
tabereuloua, 30i 
pBtaffloeeeed meningrtia, 480 
pi^tonitia, 233 
diarrhfta in. 333 
mode of Infection in. 233 
aymptoma, 333 
irvalment,S33 
fneomoofa, 353 
aliortire, 355 
aitia.dSS 
hronciio*, 359 

haimorrhagU', In infants, 12 
lolwr, 333 
agu incidence, 373 
Biilcai, 355 
blood count in. 355 
central, 355 
complicationa, 35ft 
diagncai’, 3.77 
from appeniljciti". 231 , 357 
feom. bconcLo poeuwaiiia, 
migratory, 33<5 
physical aigns, 351 
prognoaia, 3.77 
aymptoina, 337 
treament, 358 
Yarletlcs, 355 
migrana, 358 
lypliEliHe, C.7R 
Pseiunotliorax, 380 
arUfaial, 397 
In cewliorn. 381 
PoIioeBcepbilillf, 529 
Uinilnes* Jo, 539 


Folioencephalila, VniQ tiem type, 529 
cerebellar type, 529 
FoUomyelitis, 52ft 
esmeta of, 528 
eerebro spinal fluid in, 527 
diagnosis from acute rheunialtsin 530 
from encephalrtia let fiargica, 530 
frem ncnmgitLi. 530 
from eciirvy, 630 
encephalitic tortus, 539 
fneuMtion period. 526 
meningCBl form, 528 
mode of infection, 53ft 
of abdominal muscles, 528 
ol eercical sympathetie, 62H 
onset. 5213 
patholo^ of, 52(1 
pce-paralylic stage, 527 
prognoeU, 530 
aaUaiotv fonu. 529 
aeasotiaj inculence, 52ft 
arrum in treatment, 531 
ahortenmg of limh as antucla, 628 
apWetera in, 528 
spinal form. 537 
apieadmg fenm, 528 
symptoms of, 537 
tienimimt, 5.7] 

Potnythtaaia, 451 
in stilaeutc neirosU of the liver, 259 
primary, 451 
FetydaalTir, 4S I 
Folyaevltis. 549 
Folyp. rectal, 228 
Pootine tumours, 500 
Pottsespbaly, 532. 500 
PotphyTlonrtt. eongemtal, ]53 
Port wine mark, 052 
Post-dipbtberttie parslyala. 050 
PoslSTior basic menmmiis, 491 
symptoms, 401 
treatment, 484 
Postural albuminuria, 288 
Potato cream In scurvy, 117 
Posltlee. starrh and Iwnicic, 629 
Precoetou pu herty, 485 
Prsjrnyl, 480 
PreostoritT. 31 
tna-mla, 32 
and birth injuries, 32 
awl thanua ot aumval, 31 
and illegitimacy, SI 
and liability to cerebral fis-morrhage. 32 
and prevention of infection, 38 
and syphilis, 31 
apQcea In. 33 
causes, 31 
clothing. 34 
diet. 54 

fmportanee of dully aeigbiog, 3ft 
incubators, 33 
iron ict, 39 

vtamtenance of aarcotli, 33 
management of. 33 
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Prernttority, uMopIrngt-al ftwliiig in, 33 
rickeu, 33 

thyroid treatment, 34 
Primary amentia, 584 
prt^Mis, 3S9 

tocuA jn puJfljonajy tulxTCuioaM^ 381 
Ptoftria, 478 

ProgteitiTe lenticular de}mu<^ratlun, &SI 
mi^ular atrophy of Infanta, 659 
Bpinal muscular atrophy, 550 
Prolan, 465 

Proiipie of rwlam, 32? 
treatment, 327 

ProntosO. See Sulphanllamide. 
Prottigmln, 635 
Protein, indigeation, 75 
mak, Bl 

shock fn rheumatoid artliritfs, <JOH 
PteadO'&ypertropUe nuseolar clrstrophv, 
023 

Psendoiclerema, OtS 
Psoriasis, 632 
and rheumatism, 032 
Pnherty, precocious, 445 
Pninoouy ahscetis, 370 
treatment, 37t 
I'oUamie, 37] 
fibroeis, 350 
diagnosis, 308 
physical signs. 307 
prognosis, 300 
symptoras, 350 
Hhws}#, treatment, 30U 
gangrene, 3*1 
new growtlur, 373 
atennsU, 408 

Piilse>rats fti children. 338 
sleeping, 400 
PoUff, sraterhatntoer. 420 
Parynrs, 457 
allergic, 4S0 
arthntica, 401 
blredtog time in, 45S 
eaehectic, 459 

eapillary resUtsnee tent «o. 458 
ehnka} featurM, 400 
coagulation time in, 458 
course and ptognosis, 401 
iafmhians, 401 
Henoch’s. 4Cfj 
idiopalhie. 459 
|fi co*Jiw disease, 3l>l 
ii) irtcnis graris nfonsloium, 25 
in narumtw, 105 
In rheumatb cardilU, 424 
in thrnmatUm. 439 

it) supnrenat hamorrhage fn Infancy, 
462 

it) t)>e grsTC ana mUs, 430 
DephntM in, 461 
<Kiema in. 46<i 
plateM* ln.45S 
ihrnnuties, 459 
•flcrn In, 401 


Pnrpnrs, splenectomy m, 4C2 
toxi-infettivc, 43!i 
toxie, 4S9 
treatment. 402 
Pus In urine, SOO 
Pjreiti*. acute, "S'» 
age inddmcc, 2s'J 
Ji. cofi in, 201 

diagnosis, 201 
mmie of infectton, 2')2 
pathology, 291 
progtwsie. 293 
rtgof* jn. 289 
sex incidence, 289 
symptoms, 280 
treatment, 293 
urine in, 290 
PyelosTsphf. 2oa 
intrarenous. 291* 
retre^rede, 3()0 
Pyclonephntlf. acute. 

Pyknoltpty. 517 
Pjlorie Btroosls, IDO 
age incidence, Jit** 
fuostiinrion irt, !/•’/ 
diagno'I*. J]4 

/n>m roflcenitai ilurslrml ltcnnnl^ 

114 

from pyJorrenasm, 1 1 * 
etiolo©', 100 
facies in. 111 
patholcey, iI2 
physkul s^ns, )li 
place m family, 1 10 
preeruisi*, lU 
projretilc Tomilitig m. (to 
arX ineifcncf*, ifO 
sympComs, 110 
treatment, 116 
rumydnn in. IIS 
gMtria lavace in, 116, Un 
medkal, IIB 

indicatinaafor, 115 
surgicat, 1 IQ 

eompltrstlDn* sficr iijwtstion. 

117 


mortality In, 116 

poat-opcratiTc msti»2'‘m''T)t, 11 < 

pre-opcfstfre 71^ 

tumour in. Ill 
trehni^ueid palpation. 112 
vUiMe prrwtal'L* ci. Ill 
wasting In, 111 
PflorosTum. U4 
Plbrut, atresia, K"! 

hyj*Ttr«'phta steno't'*, IPO 
PjrBBsphrwii, 282 
Pysris. acnlc. 2'<9 
elironlr, 293 


Qaistr. 9-'* 

Bammitrll's oprrati>io, Il8 
Ramsad's d»<eaw. <37 
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Besetioa of degcneratioa in poluatuyclitw, 
631) 

Eecoiae, 01 

K«ctsl exftmioatian ioi sfaney, &7 
jxilyp, 22S 
probpse, 237 
tre.itmetil, 227 
R«!as%l ot food, C<i3 
ReswDsl fleilis, 230 
fienal colic, 287 
treatment, 2SS 
(In-arf, 130 

tibr<»la. 282 

plycosntw, 158 
rickets, ISO, 284 
sarcoma, 238 

Retpirstlon, arrmted, in newborn, 12 
Beiplrater, mrcbariical, 231, 233 
Retinitis pi^eritoM, 48 1 
Betropentoneal larcom/t, 235 
Retropharjr&ceat alnccsa, 330 
ax caiiso of atridar, 330 
Rbae&dei, 627 
Rbeamatio arthritis, 001 
< lioTCa. 6‘tT 
fever. 601 
ape TOcidmee, WV 
and chorea. bOl 
and heart disease, 601 
and pericarditis, 003 
and scarlet fever, 603 
and sore threats, 002 
diagnosis, 003 

frem acute suppurative arthritis 
of infants, C4)3 
(roia appendicitis, 003 
from gonocoi-cAl arthritis, 607 
from gout. 003 
from poL'omyelitis, (Xi3 
from scnrv7, 003 
from suppurative arthritis, 6i>3 
from sypliiljtio epiphysitis, G03 
from tnumstic synuvitu, 603 
hyjierpyrexw, 602 
fflonarticnlar form. 603 
(lAtholoiry, 602 
pre^osis, 603 
iiabcylatoi m, COi 
eeosenat incidence, 60! 
sweating in. 603 
symptoms, C<02 
treatment, 603 
heart diseare, 410 

adherent prricardinin, 4?'3 
agp incidence, 412 
aliersT in,4lS 
and diphtheria, C7I 
and scarlet fever, 681 
aortio involvement. IncnJcnro of, 
410 

iD'irmurr, 420 
pulse In, 420 
ascitenin. 426 

"uwcutioii vilh chorea. 414 


tthettmatle heart dUcose, association with 
rheumatiQ fever, 414 
barteiioltgy, 414 
blood eonnt in, 416 
complicsllons, 422 
convalesconcc, 430 
. convalescent LoroMi, 431 
diagDosU. 424 

from congenital morbus cordis, 
425 

diet in etiology, 411 
in tKalment, 427 
digitalis in treatment, 42$, 430 
tJistribution, 411 
diuretics in treatment, 425 
epidemics of, 414 
erythema marginstum, 423 
etiology, 411 

£jier>pasjiog virus sa cause of, 415 
heart sounds m. 4lS 
heredity tn. 412 
infarct of Jung, 434 
in»wliou» onset. 417 
mental changes in, 42T 
mitral stenosis, development of, 
415 

mormorB in. 41b, 4l0 
nodules in, 423 
onset, 4t7 
pathology, 415 
porieardiai frictions. 43J 
pericarditis, lung signs tn, 421 
onset, 420 
physical iigns, 417 
poverty as etloiogical factor, 41> 
proTention, 431 
prognosis. 422 
puipuro In, 424 
selation to tonsillitis, 413 
salicylatea in prevention, 432 
in treatment, 428 
sex incidence, 413 
■ymploros, 417 
lonsiUcv-lomy in. 432 
treatment, 427 
vslvutitwin.4l0 
teneRectmn in treatment, 420 
nodules, 423 

Bbtumstism, relation to rheomalold 
•rthniis, 60,7 
subacute, 658 
Bbeomsteid arthritis. COS 
•go incidence, 003 
ara>Ioid duease in, 607 
anhylusU in, b06 
appearance of Joints, COO 
avaocbitnl with srlei^erma, 0.37 
cn«nplu.«tU)nJi, 607 
diagnosis, 007 
epitrocblear gland in, 60® 
gwd sails In trralment, 608 
(ymphatie gUml* in, 
mediastiniiii in, 60.7 
nodules In, 6iK> 



pericaxtiitU in, COo 

SCI incidence, UOj 
spleen in, 606 
illfl neck in, 605 
svrcftting in, C07 
symptoms, 003 
treatment. 607 
BhinitlJ. acute catarrUai. J lu 
chronic catarrhal. 3U 
diphthcntlo. 670 
Elboflatin. 119 . 

Klbj. facing of, m titkcU, 1- 
Eldtet3,12l 

ago incidence, 1— 
sn.tmla in, 130 
and prematunty, 3J 
beading of rihs in. ‘•■f 

bending of IranMin. IJU 

chemUtry of, 12o 
crcliae, 138 
eomplicaliona of, J3- 
convoUions in, 13U 
craniotabes in, !• ' 
diagnoiis of, 13- 
dbtnhntion, 1-- 
carlicat aigna of. 133 
enUrge-lepIpi'J^ *"■ 
etiology of. 
fraeture* in, 130 
HarrUon’a sulc'« >"» **,!, 
in breast-fed mf*ots. « — 

in CttUae discaac, 204 

long Iwnesin. 129 
rooacle tone In. 130 
Tarrot’a nodrt in. l-o 
pathology of. 124 
pelrU in»129 
I'hoaphataee. 

preTcntionof, 137 

ccal llrer oil In. 13“ 
dirt in, 137 
halibnt-liTcr on In. l-»‘ 

socdigiit in, 13i 
rrotfno*!*. 134 
wnil.139 
sriwnn, 123 
sUllin.lW 
sjrt'.nioplillk* 111, l3l 

'p5?ntri^*tVatm«it e'- ‘37 
sVjni'tcnH of- 1-*’ 

'■cth in 
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t«th in. l-« 

therein. I-’ n 
treatment of. ip» 

cod liver oil In. 13 j . 

canccfitrste.! nt 

^in-Tiolrt »i:hiln.l^ 
X-rav Bp-.-earstn-" m- *- 

mage*i f<— 1. u.ri n- 

Rigort BV«m«t •’* ‘•’'‘'^1 


Rigor* in acute pyelimcpUritw. 2^0 

Ringworm, W9 

of the nails, uo l . c , i 

by Ihillinrn ««!*». 
by X-rays, Wl 
I disease, 21 

Robimon’i groats 64 
1 Round ahottldcrs. 01 J 

I Rnnunattoa. 83 

* prognosis, 83 

treatment, 84 

SaetharmJcM ‘ ' 

Salicjlal* poisonmg. W44 

SaUne.continuoa4 mtrai no . 

Sarcoma of kidney. - 

of brer, 263 

Savory and Moore s r o< 

dislnbutioa, 6l9 

ScaHet fever. 678 

»gc incidence. 6.8 . 

spBcaronro of throat in. 
an^ti* In. 681 
baeteriotogy 6'* 5/,” 

complicaliori*, 680 

df«<iuim8l>on in. t'-'J 

ilhgno"i*. 681 , 

from drug raalev, 6"- 
from German » • 

Ilfcktntin.MJ 
dWributlon of. 673 
foroites in, C78 
Immunity after, . 

Immlatiim l<ncd» 6''' 

IwUUon pcn-»l. 6*'- 
lo4» of hair in, 6-0 , p-rj 

m«k aa caum of outl^''. 
rofldoeJ infeeticn.®*^ 
wphnii* k’’. 6^*^ 
piling all". 6*0 

^Mln>lmTncnityl=.6^‘ 
pnyyttf/»U in, 

wh bu 676 

mUp'e«fc,6*2 j...wyi,p*l 
fhruOUtPm j i„i 

SrVjltrGf-*''’'-” ».»ne - 


o,iwU.353 1 
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S»fl«t feTcr. luppuntti^c urtlinlis 
complication, 6SI 
ajmjtMM, 6T0 
tlirMt gwabn in. 6S1 
tongue in, C79 
treatment, 6S3 

Anti-acarlatinal H*runi In, SS2 
ioc&Uy, q{ throat, fiS3 
varictiw, C80 

at^iinoKl, CdO 
maii^ant, CSO 
Tomilio); in, fl7P 
Schick lest. G7G 
Sebilder’i ducaac, 636 
SchfinUin’i disease, 469 
SebflUer*ChrirtiaD BTsdromc, 168, -181 
Schi)lts>Chktltoa blanching test, 082 
Seteredsma. &t6 
Sclerema, 0tS 
distribution of, 646 
jiatbolofjr of, ^6 
urntwrotw in, 646 
treatment, 646 
Seleradaetylr, 640 
Scleredema, 646 
aisocinted With ealclnoeis, (U7 
with nyoeitle fibruoa. 647 
with rheumatoid arthrltie, 617 
bones is, CtT 

Sclandema, gangrene Jn, Cl7 
onset, 646 
pathology. 647 
aelerodoctyly in. 64il 
teeth In, 647 

telanglcctatw rasli in, 840 
ireatoieftt, 647 
of chronic ulcere, bi7 
Bemm'pex. C39 
Scarry. 141 

age iDcidence, 143 
aooimiii io, 143 
beading of ribs in, 144 
bleeding into the gams, 144 
decubitus in, 14.1 
dugnosU, lili 

from oeteomyclitis, 146 
from pollomyelilu, 140 
from rheumatism, 146 
from ayphilitic epiphysitis. 146 
Irom teething, 140 
drarrhara in, 140 
etiology, 142 
hiematnria in. 144 
id breast fed infants, 142 
In ccrlue disease, 2lt4 
orbital hrrUorTfaage m, 14 1 
prerention, 146 
pn^ODM, 140 
pyebtU in. 140 

separation of epiphysw in. 144 
symptoms, 143 
lentlemeaa of limbs la. t43 
treatment, 147 
i^OoiUi- acid in, 1 17 


Scflrry. treatment, row siuilk in, 147 
lemon Juice in, 147 
potato in, 147 
JC-rny changes, 143 
SeconSaty anxmu, 44!) 

Seceray, 77 

Sedimeoiation of red cells in rheumatic 
heart ducaae, 416 
in tboracu! tuberculosis, 393 
Sepiis in newborn, 17 
Septieiemia after tonsilicctomy, 324 
Seroni meningitis, 300 
Serom, anti-diphtheritlc. 673 
anti dysenteric, in infantile diarrhiea, 
100 

anti meningococcal, 494 
anti pneumococcal, 231. 339 
anti scarlatinal, 682 
conraleecent measles, 689 
Felton’s, 330 

in post-vaccinAl enccpbalitu, S3G 
in whoopwiR cougb, 006, 607 
sichness, 074 
Shrrty-wbey, 78 
Si41e,csU anscmia, 449 
Sight, hnt evidence of. 387 
iimmuu&'a disease, 476 
Sisasariythmia, 401 
Siaiues, translllaraination ol, 313 
Sioositia, acute, 319 
chrome, 313 
diagnosis. 313 
symptoms. 313 
treatment. 3I4 
SUler Laura’s food, tti 
Sitting up, first derelopmc iit of. 387 
Skin, elasticity of, in infantile tliarrhira, 93 
leakiemio no'lules, 432 
Skull, defoTUutiea of. 610 
Sleep, disonlers of, 3C6 
talidng in, 667 
waitjng In, 507 
Bleeping pulse rate, 400 
Sleeplessaesa. 360 
Smallpoa, 699 
aste Incidence, 030 
blood count in, 701 
bToneho'pneumonia in, 101 
coufloent variety, 701 
diagnosis. 701 
from chicken por, 698, 701 
eoceplialitis after. 33.1. 701 
enlargement of spleen in. 70(1 
haimorThagic variety, 701 
(ACubatlon jwriod. 700 

K nophthnlmitis m. 701 
schen bodies in, 700 
prodromal rashes, 700 
stage, 700 
procnoals. 701 
rash in. TOO 

comparison with varicella, 701 
distnbutioo of, 700 
•warring after, 700 



Smllpoz^ nfcon'l nttAckj*. 
si»licutanfomj aW)?«sM in, “tH 
xympfoms, "00 
treAtmenl, 70-» 

Vftccination in, 7(H 
virus of, "do 
ScioriSK. n*i2 

SonOei, in con^enitni avpliilia, (i.Vi 
in monjrolinn, SOS 

Sodiam aalu in j\ddUon‘R dispAv*. 4v‘f 
Samskm^nlism, 507 
Eonna il^’svntpiy, 217 
Sore throat, 3tt> 

Spurn o( lATj-nx. 334 
Sp&imophUia, 131 
Sp&icnu nntane, 503 
Spaitic ditilogia, 623 
Speech, deU; in taikinj?, 570 
dUonFerB of, 570 
first dr>cloptnpnt of, 687 
idiogloesia, 673 
loss of. 672 
slutterini;, 672 
Spidcffiasert, €15 
Spider pasvi, 053 
Eriaa I>ifi(Ia,6t7 
Spiat tifida cicculu. !rlS 
treatment. 64S 
Splaal caries. 018 

of cervical vntelr*. <118 
curvatarv. 6(8 
{toatarai curve*, Ot? 
treatment, 010 
lp}ur}* in neal«om, 15 
tumauff, 600 

Spieaeetomr, in iwholuKc jiumlire. 4-19 
in ITafitl'e rlwcaae. -(flO 
in flatKlier’s <ii<cA4>>.>, 167 
ffi ptfrf/ara. 462 

SpUaio an»m{a (lUntie di’CAwV 4*v*» 
of infanta, 416 
vein. thromUnia, 4ft5 
SpUaU. in N-arma. 62U 
SpeaUseeai anlianirhnchl li-rmorrhace. 
TOO 

Speited fever, 40i 
Spreapers tleformH^, C13 
Spniaia in brotre1iWtJi»Iii. 366 
Stamraeriac, 672 

SiaadiDK. first development of. 5S7 
Stephjlocoeeal metiioKitli. 4S'.i 
Starch anil iMTarie ]«)ultlee. 020 
Starch in Infsnt feertinjt, 4« 

Statu rpileptif-uii. 614 
Ijmphatu.'U'". 4**'t 
Steatorrhaa, {(v't 
Stenofis of fCKopfiapi*. 1^0 
8ttr«»>martoid tumour. 17 
trrrtK«>iti» doe to, ti22 
Stiit ’i iiitnrr, (StVi 
SWBjaeh, acute praetrfiie. J®2 
fa*lft<nseps!r. JM 
ntrrrat’of*. 1!>3 
Sieiaatilia, 176 


/uV/?J^X 

Stomatktia. aptitimtis. 17-' 

(atAirhal, 175 
eanjrrrnoiis, 176 
thnuh, 177 
ntcerative, 17.5 
Staoe. in hUdricr. 287 
in unntry tmet, 2S0 
Stools, character of. in infanry. -td 
tnwn. 4i» 

in ehronu* indisrsti'iii, IM 
in ctcliac dueaae, 2<i3 
Strepiaeoceal empyema, Ifrstniejit, 31 
inenincitU, 48'J 
perHonUia, 234 

Stnetnie M aniu. eonj’enital, 86 
Stridor, eauiies of. 331-32't 
conRcnital UryngeAl, 331 
in tnjinio enlarcemt ul, 4H7 
in tufiereulmis of mofiastinaf efanif 
380 

Slottensc. 672 

8tTe.ttil 

Sohaeate rheumatism, 6'*4 
Sahaoriic stmosia, 

Soheniaiicou fat necrosis. 647 
M-kroaia, 6|7 
aaline. OS 

SatphaBitamide, il<Me of, *22 
In Koftorriifca, 

In memnjntk. iBenmgncneeai, 49} 
aupinirative, 406 
in neonatal cryaipelas, Stt 
npbthslfflls, 22 
lieniphicus, 2t 
in«t<(a mrslla, .720 
in prntonitu, pontt'orenl, 2-i.t 
pncumworral. 231 
atrepicavaval. 231 
M raevmwda, brunebov 36 1 
lohar, 339 
in scarlet levrr, t>83 
In tnnsitlilu. 520 
in typliniil lever. 711 
m unnsTy inlertmns. 302 
in Tolro-vacinllls. 3iiS 
toxicity of, 722 

SolphapiridlD*. .See .SuIphaniUmiile. 
SalphoBiaidt. .See ^nlphamlsmi'le. 
SoppltoieeUty feeding. 69 
Suppositortea m tteaimetn r( 
esmsTlpatinn. 214 
SappnnUri frrieantitis. 431 
SurrapttKifatT ry*(. 479 
tniDiinr, 479. M7 
Sapnreeal kUikIs, 472 

.td'lwon'a dkeme, 4<t 
brmorrhaee, 482 
la Infant I. 4*2 
Ili>tchiM<«>'a ta.nuw, 4'! 
Syfe-rplaaia rf eortes, 4 a.* 
ta*^aIUry nenrvl'Uatimia, 4 <3 
|Vi'p«T’a tom<>nr. 4 *-4 
««iT>Ava rf «T<rt*a. 4<l 
anl«vTol»jsi, of, 4'‘3 



753 JKDEX 


Snlar**. cranial re-opening of, 500 
Sweat r»!il), 63S 
gwealin?. u pink discnao, BiS 
S;destuim't chorea, 537 
BjB.9S-the<Aaa?, la Il\«cli*ptMag‘e 

diiCMC, 210 

Syncope, cMise»l by balbmg, 4S7 
in congenital heart discAw, 405 
in c-nbiged thymus. 4S7 
it> euppuratjTO pcrwarUitv^, 434 
Srsdsefyly, C17 
Synpoenmonie crapyemA, 377 
Syphilii, aenuired, C5S 
i ongenital, age at onset of avmploms, 
6.55 

anaiinla in, fi.'i7 
cwhnil thromUosis in. Cfli 
ehoroWo-rrtinitia in. OQl 
cirrhcwls of brer, 200 
Olattcm'e joists, CQ3 
CoIJea* ijiw, C55 
comniexion in, 057 
touiiylonuU In, 657 
(ijictytitis in, COO 
deafnewi In. 003 
diaeiiaiU of, 003 
from acurvy, 070 
irnm aappuraiivo anbritts, 6.'/) 
epiphysitis in infaauy, 050 
general panlyiu of the inune, 6G3 
HuteLliMn’k teeth, COt 
intericitul keratitis in. COO 
In lliinl generation, &70 
inrenile uhea, tiOO 
Kahn test in, 007 
(aryngitu ui infant*, 333, 65A 
lirer in infanta. 0.1S 
In older clindren, 002 
mode of infection, 6.7.1 
molar teeth in. 001 
nrphriiia in infanw. 6.7S 
in older cldhlren, 002 
nutrition in infancy. 050 
orchitis in infants, 05g 
estco-periastiti* in infanti'. 0.19.601 
pnroxy final haonoglobinurit in. 003 
jierforation of palsCa in. fWI 
pncnmoni/i alM, 659 
prerention, 604 
prognosis, COi 
pecu*ti>-i«ir»\ys7s, t,'A 
rashes in. 650 

dwgnMis from napkin ra*b, 637 
rliagade* in, 637 

rheumatoid arthritis timulsied by, 
W)7 

aabre tll/ia in. CGI 
skoil in. Odi 
anufflea in. 6.16 
apleen in Infants, 6.79 
in oWer children, 602 
stQl birth in, 655 
synploraa in infanty, 650 
aynovitU in. Cill 


Syphilis Congenital, lalics dors.’iJia, C03 
Ireatmeot, 604 

arsenic Intramuiciilarl}', 605, 060 
intMTenoUsiy, OOO 
bamutli In. 607 
malana in, (107 
laeteuiy in, 663, 6CC 
i>y innnetlOfi in, 0C.7 
tryparsarntde in. 007 
Wasaermann rraetjon, 003 
X-r»y appearance in, 05D 
SynngODTeiil, .75,7 

Tabes dMaali*. m congenital syphilis, Otid 
meecntericA, diagnosis, 245. 247 
iittidenee, 311 
pathology, 243 
progoasia, 250 
sjTnploms, 24.7 
lieatfflent, 25t 

Tlehe ccrebrale, in poatcriot Iumw 
meoiogitu, 491 

ui tubcrcnloua neningitia, 497 
Taehycantia. in pinJe dienue, Cit3 
l>aroxjriimaI, 402 
Tcenia aaginatia, 233 
aobura. 239 
TUkug. delay in, 570 
first derrlopment of. 607 
in sleep, 567 
Tspenorm. 239 
Taytaeb's dwcose, 553 
Teeth, carka of. 192 

ami ehronie IndigRttiQQ, IS3, 107 
diet in prevention, 183. I8t 
tempera tore duo to, 192 
cMigenitsl absence of, 104 
ennding, 182 
Hutchinsonian, GOl 
in pink dUeaxe, 6t5 
In riekoLs, 127 
Ttetbisg. 179 
and bronehitis, 337 
and c<»ivuUion.s, IBl 
and durrhrca, ISO 
and meningumus, 190 
anorexia in, ISO 
lancing tho gums for, ISI 
tnamvgeinenl of, |8l 
•latnmary weight in, 1 90 
letoperature duo to, 190 
Teotortnia cerelcllt. tears of, 13 
Test feeds, 4 7 
Teitea. undeseendnl, 4‘^0 
Tetanns neonatorum, 22 

•imulated by ecrTicBl nieningiti*. 23 
Tetaar. 131 
and conruUions, 132 
and UryngUmas stridRlas, 131 
Chroelek'a rUm of, 131 
Erb's aign of, 131 
In ccriiac dlsvaae, StU 
la newborn, 23 
treatment, 136 
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T«Unr, Tr&ttwedu’g sign ot, 13J 
TeUtJonr of Fallot, 40S 
TlialliQza ateiMo la ringKom, C51 
Third heart soDDd. 3DS 
TbOBUen’i dWase, C2!> 

Thoracic etomaeli, 180 
Tbreadwortni. 220 
and appendicular colic, 23T 
and c!iure*y, 237 
and tonaillitii, 323 
and vnlvitis, 237 
character of atools, 237 
mode of Infection, 230 
ayraptom*. 237 
treatment, 23S 
tiutolan u), 22S 
dietfn.Ml 
rncmata m. 2311 
prerrtnllTe r»ea«umt, 238 
renaifugea in, 23-8 

Thr&ohoib, in broneho-pnrumonia, 302 
intracranial^ ff20 
of cavernous sinus, S20 
of renal vein, 97 
of aplcnic vein. -tCS 
aypoUitlc ccrabral, C0« 

Thniih. 177 
Thtttnh tuehing. 562 
ThjBiC astbiaa, 437 
Thrcitu, 480 

as causo of stridor. 330, 487 
normal aright. 4S0 
status lrmphattiru.r. 488 
aright In status lymphatlcas 4«S 
Thfrecloiial duct. 471 
ThrTOld gUnd, diMiasea uf, 47 L 
acute iniUmmstion of. 470 
cretinism. 471 
Mophlhalmlo goitre, 473 
goitre, 476 
iodine la, 471 
D)YX(Edfina, 479 
treatment la maraamus, 107 
Iteatmenl in preiaatority, 31 
Tftrw^ti', acffCe, WTd 
Tic. 968 
coiiruJiif. 563 
psychkal. 663 
TlBsi capitis. 030 
eorpons. OtO 

Tomato juice. In scurry, 147. t4S 
Tocrus. gecipTaphifal, 170 
mACreclo«eU, 176 
i«ano*Snc. i?y 
t>. 179 

ToutUlsctonf, 325 

coBjp!«-i»tton* <i/, 

III rheumati* hrarJ d)*e*»e, 4Si 
ToaiOhSla. acMc, Sno 
rotnplicalions, 317 
f-iTvWl d-dficati. n, 326 
fdlkuUr, 316 
ra.VMln.5t« 
treatrarnt. 313 


ToaiilJta, chronic, 322 

appearance cl t^oat. 324 
general sroipioms rd, 322 
gUnda in’cfcl. m, 322 
local symptoms of, 322 
tvlation to nephntw, 32t 
to theumntirm. 324 
to rheumatoid arthntu. 324 
treatment. 32.* 
reUtii.n tocarditw. 41.1 
TOBSili, tiiUrculo*!! of. .32'i 
Tortlcoliif, 622 
and anv-mmetry of face, C22 
*c<voda»Tt«ccrvicaJ ade.ntw, 522 
to ocoUr defect*. C22 
with pUgioccphaly. 6)8 
«rth st<ra<j-nii*toKi tammr, 622 
Toirer hcjd, l!J6 
Trachea, furciim Unlr in. 3.35 
Tratbfitij, 330 
and thronw tonsiUiii*, 323 
Traciirfitoray.(fc*criiriinn ofop«*r»iioti.B75 
Transfttsioa of IJixx!. 4C'» 
by drip mrtho>>. 47o 
TransdlnmlaatiOB of ri»u>cs 313 
Tmiponllon of Iratt. 4iilt 
Tricbocsthalus dispar, 239 
trideat hamf in ac(ic>Tidr<]pl,i«u, <Vi0 
Twrujcaa'l ngn, 131 
Tmfood, 69, 61 
Tohereis LacOii. in frics.3!)l 
in gaaf rio •r**hu*g<, 50 | 
in Aiili. 242 
in tpuiuis, 394 

Tahtrcalia skin test in alulominal 
tnls*rculmU, 218 

in lulicrculous mnJUtti/iflgUndt, 
385, 304 
ofM4nlout.2l8 
patch test of VoUmrr. 218. 240 
tested 0ulfc,92 
Tnhemitomata, CM. 

Tatrreufosi*. aWommal. 24) 
dtVQosi*, 217 

2rt,n» chjvnk: ind/ge.rliJ.'i, 249 
from cu-IUe dne4»e, 250 
from rytl.c Tomitm?. 2.V1 

incidmee, 211 

l«Vhr.h<ry, 242 
preernti^, 253 
pro^jjKjnU, 2511 
symptom*, fit 

trrutmefvi, 25J 

at^l c»ytheru* norJi»ua, 642 
ioJrathfTsel.-', S4f 
*1'^ laeWenee, 3*12 
aU*fjT in, 1^3 
and rryttfsa ixrdosum. 38 j 
and )ijTeT»cft«,tlti!v to tnl<rfv*l.n. 
5»t 

and mraafe*. S'd 

amt j hlrt ‘cr.alw c<!rju~tte«o, S‘^i 
■rffedsJ ptseaC'Mh-'VTi*, T?7 
Il.C.0 racrir.-. ?■»? 



7W mOEX 


Tab«rcalo«ic. abdombal. ramparinon 
v)ib B<]u}t phtbLsb, 
conTBlc»«nco 33fl 
diaRnonii, 303 
from «ttipycni*, 3(H 
frota pulmonary fibrosis, 3M 
(rom nniMoWcti pnromonM. 303 
cjutubertuloRss, atW 
importanco ol contA^ln, 35C 
intidencc, 

tna««irc tulierculosu. 333 
m^ltartmal glniids in. 334 
niifiary, 330 
chronid, 300 

tliaRnosM irom Ironofutvi, 333 
pathology, 334 
o( adult type. 388 
plcurwy In, 392 
'ffith tftuslon in. 392 
preTfutlon of, 39t 
primar^rfocua of Ohon, 334 
pRigDOtiB, 303 

iwovery of baiiJli from {iw*, 394 
from dputum. 304 
from ttorauh, 30f 
symptoms, 386 
treatment, 39S 
tubcrcolia thin tests in, 304 
tuberculous broncbo-pneureonm.SSS 
sad whooping cough, 363 
of kidney, 3A4 
of Ilrer, 262 
of longs. 332 

ol lymphotic glands : generalised, 40.4 
of nrdiutlosl gtaiida. 380 
P'J^apine's sign, 387 
liimlnMlied sir entry in. 347 
PiisUeo Smith's (im. 3S7 
leakage into bronchi, 383 
into circolatian, 
ruptnn’ loto aorta. 380 
into enaphagus. 3*0 
ofmedisetin&tg'anai^ctndor in. 380 
symptoms, 3SO 

of mraenterio glan'ls, diagnosto. 247 
from fxcsl seoamuUtlons, 
245 

Incidence, 241 

intratlnsl obiitnictioii from, 246 
patlinlogy, 243 
prognosis, 250 
symptoms, 2<.i 
trCstlDcnl, 281 
of iilciira, 392 
of skin. 6-11 

«( the saptstcnals, 483 
of (oruiU, 320 
of urinary tract. 39t 

treatmeut, 398 

Tohetc^dUS broncbo-pnrnnionia. 3SH 
c»•r^ iral caries. f>47 
rntcnlB. 243 
dlagnosU, 247 
Iflcideiice, 241 


Tuhscenlosu enteritis, patholngy, 24.3 
ptognrma, 250 
symptoms, 244 
treatment, 251 
glands in nrek, 466 

difiercntial diagnosis, 407 
relation to tuberctilosis ol tonsils, 
40T 

treatmenc, 4C3 
meningitis, 405 
age incidence, 405 
cbsngra in optic fundi, 408 
diagootis, 409 
from cyelicai vomitmg, 499 
ouset, 497 
p&{hol«>gy, 499 
pulse rate Sji, 497, 498 
relation to tuberculosis in other 
parts. 406 
remuslons In. 489 
aqujot in. 497 
stage of irritability. 407 
etage of paralysis, 498 
symptoms, 497 
temperature ehart in, 40S 
tMaimeni. 500 

tubereulomata in ]w>tht>gentais, 496 
omentum, 247 
pentonilis, 243 
dingiiMU, 247 
incidence, 241 
pathology. 243 
prognosis, 250 
rolled’up omentum In. 247 
surgical treatment, 252 
•ymptons, 246 
trealBient, 35t 
pleurwy, 392 
dtagnoeU. 392 

irom empyema. 393 
Tuhsmdous pleurisy, pregnmis, 392 
treatment, 393 
yuVeroes aelemis, S18 
Tamour, intracranial, 503 
in pyloric straosle, 1)2 
<d eerebeUuin, 508 
of bemispherea, tSfiO 
of iIJncp, 283 
of medulla, 60(1 
of pentonenni, 233 
of itatbke’a pouch, 470 
of vermis of cerp>>ellunt, 506 
pituiUty, 507 
paatine, 600 
spinal, MS 
sternci-msaioiil, 17 
Typhoid ferer, 707 

abdominal tnmSility in, 707 

age IneideJiee, 767 

blood count in. 708 

blooil culture In. 709 

cholecystitis in. 263 

comparison with para-ryphoM ferer. 
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Yfphotd fever, coinpVtcathns, 70f> 
rfingncwis, "OS 

Iwctcriologkal methods of, 7W 
Irmo acute rojluijy iubcn;ul{«i«,70d 
from tuVrcnlom mcningitU, 709 
from tuLercufoas peritonfUg, 709 
enccplialilU, B35 

lia'morrliage from jntc.stine in, 709 
In cluld/cn comnared with adu)t«, 
709 

inrniluvtion period, 707 
in infancy, 703 
Isolation period, "If 
mode of lAfection. 707 
onset, 707 

osteomyclitb in, 710 
perforation in, 709 
prevention LyT^.B. TaN.ine,712 
Iryaenim. 712 
prognosU, 710 
relapses in, 710 
Two-spoU in, 707 
shedding of hair after, 710 
spleen in, 707 
stools fn, 707, 70S 
symptoois, 707 
tnspersturo in, 707, 703 
tonjrao in, 703 
tfratraenl, 710 
diet In, 7 10 

disinfect ion of oiineand fieee*.7|0 
of eomnlwations, 71 1 
serum in, 711 
IVfcla! reaction fn, "Ofl 
T)n;faas enoephahtis, 63>' 

0)e«r of ori/Miy mcaios, i'OT 
peptic, IM 
perforation of. lOJ 
symptoms of, tPt 
TncerailTs cnSoeardiiti. 433 
Brnhilical Ii^’morrbage in newWni. SB 
licmU, 230 

UnthQiens. du^asi's of, 191 
XlDderlepdiBK, 71 
in breaat-lrd infant*. 49 
OadeKtaied te*le*, 4''(> 

Uodnlant fever, 7l8 

Bfytliilthstion tesfth, riV 
hruccUt iiifcctJoM in, 7IH 
liiactuMw. 719 
onwi. 719 
tcnipcrature in. “IS 
trr^tment, TIP 
P'onailin in,7H) 

Urachtu. IW 
Dreinli, aru'e, 274 
symptom*. 274 
treatment cf. 27" 
ehronle, 29t 
drairs, in urine, 2fi'» 

Vfrirr, dnijl le, 207 
strletnre of. f.'7 
yrsieroeele. 2!)7 


Vreiiri. pin-/to!e meafee*. fW" 
nicer at orifiee, 2»17 
raivea of. 303 
vymptoms, 3o3 
treatment, 3(4 
ITraihntls. (ronocoecnl, 303 
tfrie and crystals in urine, 2C7 
Brinarr caleuH, 28B 
pain, 200 

tract, congenital dcInriiiUies, 290 
diapnoRfs of, 2“^! 
ineuleme of. 203 
prognosis, 300 
symptoms of, 299 
treatment of, 3C>0 
Brine, tacilli m, 279 
hscmoglolia in, 270 
incontinence of. 074 
metho'ls cl collecting specimen. 2&0 
oxaUto crystals in, 2i>7, 2I>9 
poa in, 290 
re<l coloiir in, S70 
uratea in. 2C6 
one aeid ery'tals fn, 2(>7 
Bratettctin. 299 
Brticaria, C33 
papular. 633 

Tscelotiios against amslhpor. 702 
complications. 7(vt 
eneephabtU alirr, 61.7 
ilIncM of. 703 
teelinkiue of, 7o3 
7«eloe, P.CO.. 397 
Taeeiaia, 702 

compatUon with small.^Hix, *02 
genmliMaJ, 7(4 
illnoM of, 703 
raschen JksIim in, 7(13 
•ceondAfy, "Ot 

Varinal hrmorrhaga in nerhom, 27 
Valres In urethra, 3O3 
Varicella, fire Ch!elen«pos, O'!" 

dMCiKMi* from is-irn urtKal«>.63(. 699 
Variola. Srf Fmall-pos, fit), 
VsBtireUoa in tlirumste- hejit divase, 
429 

In urwTT.h. 277 
rtmhtmkrinjtfertwe; **17 
VcDtrlculotraphr. 

Vertebra, failure of itcTrPprtent of <■ 
half. CIS 

VetecOBUBUBt. hy|>fTtrt,pht ol, -'ll 
Verieal rafeal;;*, ?<; 

Vessels, caVifi-ation if, 437 
diaraj)^ of, 430 
Viancl'i angirva, 176 

diagwMis from diphtherii, 
tr*aln»Bt of, 170 
reCJjta. 4V. 
rtUeua ^ 179. Ill 
VIUbIbBi. 119, ISO 
Tltataia 3, 

VUaiBia C, IT** 
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Vitaola P. 120, 121 
overdosage, 135 
Vitimln E. 120 
Vitamin K, 20, 120 
ViUmin P, 120, 458, 402 
ViUmiss, table of proprirtaiy 
preparations, 72-t'?28 
VoUmef tuberculin patch test, 24*. 240 
Tolrnlos, 220 
Tomilinr, cyclic, 153 
Ton Olerke’f disease, 201 
Von fakfcli's ansmui, 440 
Ton E«ckUncl>tQ«ea’t dueasc, 553 
VniTo^Ttirtnltl*, 30Q 
causes, 300 
gonocowal, 307 
treatment, 307 
treatment. 307 


Wirti, 055 

Wastisr. in infancy, 102 
Waterkamner pulse, 420 
Vcanlnt. OC 

table, 07 

Waicbt and asc table, 0 
WerdaiX'SoSoaaa paralyaM, 550 
Wat flureieg. SO 
Wbar. 6i. 77 

Wblp’woroa. 219 
WlioaolftR cougb, 090 
•go incidence, 000 
and iDbcrculusis, 004 
bactctiology of, 091 
blood count in, 092 
broncbo-pneurnonla m, 097 
cbancter of^parosyam. 60( 
convulsions in, 007 
diagnosis. 094 
by pUte method, 094 
dontion of, 092 
cSect on heart, 691 
cmphyvtma in. 003 
habitual cough alter, 0‘*> 
haimoirbagc in, 003 
hkeougb in, 093 
Incubation period, 001 
Isolation period, 003 
mode of infection, C9l 
pneuTOCpthoras in, 093 


Wboopiat cough, prevention. 630 
by commercial vaccines. 608 
by Sauer’s vaccine, 690 
prognosis. 034 
second attacks of, 095 
sneezing in, 0!i3 
symptoms, 6Ql 
catarrhal stage, 691 
paroxysmal stage, 601 
treatment, 693 
lonvsieseent scrum in, 673 
diet m, 695 
drugs In. 095 
vaccines ui. 096 
ulcer of Inenum of tongue, 602 
varietlm, 693 
WWal reaction, 709. 113 
Wilson’s direase, 654 
Wtnclst’s dieeasc, 27 
Wrr-neclt, 622 

Xeroderma, 631 
Xeropbtbalfflis, 141 
X*rayf. arurmia caused by. 443 
appearance m abdominal tubcrevltfsis, 
248 

in broncliieetasis, 368 
m broncho-pneumonia, 362 
in chronic t(nuailts.3t4 
in congenital heart diseaae, 407 
in congenital syphilis, C59 
in epituhercuioiu, 300 
in foreign bodies in bronchi, ^12 
in hyporparathyroidiirtn, 477 
in mtuasusccption. 324 
m miliaiy tiiMroulosis of lungs, 389 
Ui oxycephaly, 6\7 
in pyloric ateanais, 112 
in rlieuinatoid arthritis, COO 
innekets, 129,134 
ID sclerema, 645 
In scurvy, 143 

in suppurative pericarditis, 435 
in tu^rculous mediastinal gUiidi 
387. 388 

fn urinary tuberculosis, 305 
treAtment of ringiromi, 050 
Xylose, 105 

Zinc protamine insiilm. 162 
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